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LAUNCH OF H.M.8, RODNEY AT CHATHAM. 
Tue Duke and Duchess of Edinburgh, on Wednesday, 








October 8, attended the Jaunch of this powerful ship of war 
ighness | quired to be hardened and tempered. 


at Chatham Dockyard. Her Imperial and Royal 


Chemical ——_ a vy! important 
1 


facture of iron, mer and 


It is possible to judge 


performed the operation of turning a small wheel, to release | very accurately of the qualityof those metals from their 
the weights by which the immense hull was deprived of its | chemical analysis, almost as much so as from the results of 
retaining props ov the sloping ways, so as to let it slide into| mechanical tests, such as the breaking strain and the con- 


the river. ‘The Rodney is the second of a new class of ves- 
sels to be named after famous English admirals. Her mea- 
surements are: Length between perpendiculars, 325 ft.; ex- 
treme breadth, 68 ft.; depth in hold, 26 ft. 5 in.; the draught 
is, forward, 26 [t. 3 in.; aft, 27 ft. 3 in.; mean, 26 ft. 9 in. 
The great width of beam gives the ship that buoyancy and 
stability necessary to an armored vessel currying a consider 
able top weight of steel-pluted turrets and heavy guns, 
Throu Ret. the Rodney is built of steel, and a broad belt 
of steel-faced armor is carried along her sides amidships, 
protecting the water line from shell or shot. Her citadel is 
made secure by armor 18 in. thick along the sides and 16 in. 
at the ends, and her gun deck is shielded from «raking fire by 
armored screens, while the two polygonal barbettes in which 


the heavy guns are mounted are cased in armor 10 in. to| 


es in. thick, with the facets set at a slope. Below the 
load line is an armored deck which, before and abaft the 
citadel, is 24¢ in. thick. The main deck over this part of 
the vessel is formed of three thicknesses of 1 in. steel plutes, 
The armament will include four 63 tun breechloading guns, 
placed two in each of the barbettes; six 6 in. breechloaders 
on the guo deck, twelve 6 pounder quick firing shell guns, 
eight Nordenfelt, and two Gardner guns. There are four 
positions, two on each side, for the discharge of Whitehead 
torpedoes, of which she will carry twelve. ith twin screw 
vertical compound engines, it is expected thata speed of six- 
teen knots per hour will be attained. ‘These engines are 
from the works of Messrs. Humphrys, Tennant & Co.— 
Lilustrated London News. 


THE MANUFACTURE OF CRUCIBLE CAST STEEL.* 
By Mr. Henry SEEBOEM. 


Tue old fashioned method of converting bar iron into 
steel and afterward melting it in clay pots to formignots 
of cast steel, which are reheated and rolled or bammered 
to the size and shape required, las been so frequently de- 
scribed thatI should not have ventured to bring the sub 
oe before the notice of the members of the Iron and Steel 

nstitute had I not been requested to do so by the Council of 
the society. It was suggested that, inasmuch as the Journal 
of the Institute did not contain a paper on this subject, the 
occasion of the annua! meeting of the members being beld in 
the town of Sheffield, the headquarters of the crucible cast 
steel trade, would present an appropriate opportunity for 
collecting the facts connected with such an important branch 
of industry. 

These facts may perhaps be all the more interesting now 
that Sheffield has somewhat ungraciously failed to respond 
to the wishes of the Institute, net in the least degree from 
want of hospitality, but from a deeply-seated belief that the 
patent laws are so bad that itis more profitable to keep se- 
cret a mechanical improvement than to patent it, Sheffield 
inventors have learned by bitter experience that secrecy is 
the only protecticn for improvements; and if they think 
that they have found a goose that is going to lay golden eggs, 
they lock and double lock the fowl house door. It is said 
that there is no Act of Parliament through which you can- 
not drive a coach and four, and [ am afraid thatthe patent 
laws are no exception to the rule, if you only have sufficient 
money to buy a strong enough team. I may premise that I 
have nothing new to bring forward, No Sheffield firm has 
yet succeeded in discovering the philosopher’s stone. We 
all have our little secrets, which we jealously guard (and 
they have no greater scientific value than the secrets of the 
Masonic fraternity), but in spite of the important and valu- 
able discoveries which have been perfected during the last 
quarter of a century in the methods‘of producing cast Steel, 
the old-fashioned crucible steel manufacturers of Sheffield 
still hold their own. They still convert bar iron into blister 
steel and melt blister steel into cast steel, and some of them 
have not been altogether unsuccessful in transmuting cast 
steel into gold, 

The accumulated experience ofa century bas convinced 
the manufacturers of crucible cast steel that the fluest qual- 
ities can only be made from bar steel which has been convert- 
ed from iron manufactured from Dannemoraore. This iron 
is expensive; its average cost for the last forty years bas been 
at least £25 a ton; the process of converting it into steel is 
slow and costly, the process of melting in small cracibles is 
extravagant both in labor and in fuel, and consequently the 
best qualities of crucible cast steel can only be sold at a high 

rice. Sv-called best crucible cast steel is sold at low prices 

y unscrupulous manufacturers and oy by credulous 
consumers, but though it is quite possible for high priced 
steel to be bad, itis absolutely impossible that low priced 
steelcan be good The finest quality of steel cannot be made of 
cheap material or by acheap process, Every year the at- 
tempt is made, and every year it signally fails. No one ever 
made a better try than Sir Henry Bessemer, but his failure 
was as complete as that of his predecessors, He attempted 
to produce an article at £6 a ton to compete with one at £60 
a ton, aod failed absolutely. It is true that his steel was a 
success, perbaps the most brilliant success of the century. I 
am not quite sure that be himself believes in his failure. Lo bis 
lecture before the Cutlers’ Company of London in 1880, he 
chaffed the steel manufacturers of Sheffield on their anti- 
quated attachment to the rule of thumb, and twitted them 
with the assertion that the high price of crucible cast steel 
arose from a combination of trade interest on their part and 
of prejudice on the part of their customers. Sir Henry 
Bessemer may have half ruined the wrought iron trade, 
and revolutionized the pig iron trade, but the cru- 
cible cust steel trade bolds its own in spite of his great 
discoveries. When railways were first introduced, and wag- 
ous and coaches to a large extent driven off the road, many 
people thought that the price of horses would permanently 
fall, but exactly the contrary took place. Similar fears 
were entertain that the demand for crucible cast steel 
would seriously decline when Bessemer and Siemens steel 
came into the market. This has not been the case. The com- 
moner qualities of crucible cast steel have been toa large 
extent superseded by Bessemer and Siemens steel, but the 
enormous quagtities made by the latter processes have re- 
quired for their manipulation, directly or indirectly, such a 
larg? quantity of the better qualities of crucible cast steel 
that the total amount of the latter now produced in various 
parts of the world is probably double that which was requir- 
ed before the birth of its rivals. 


* A paper recently read before the Steel and Iron Inatitate, 


traction of the area of fracture. But in what we may call, 
for want of a better name, the legitimate cast steel trade, 
chemical analysis, though it tells us a great deal, does not 
| tell us everything. The analysis of steel shows the amount 
| of other ingredients which it contains besides the vine-tenths 
lor more of iron which forms its basis. The amount of carbon, 
| silicon, manganese, sulphur, phosphorus, copper, etc., may 
be ascertained with tolerable accuracy, and the information 
thus obtained is often of the utmost importance ; but it is 
quite possible to make a comparativety low priced steel 
| which sball show precisely the same chemical analysis as 
the best crucible cast steel; nevertheless, it is found by 
practical experience to be inferior in quality, That this is 
a fact has been proved over and over again beyond all possi- 
bility of doubt. It is a sufficient reason why Sheffield 
mauufacturers have been willing to pay such a high price 
| for Dannemora iron for so many years; but it is not a suffi- 
|cent reason why so many Sheffield manufacturers should 
| ignore the results of cbemical analysis altogether, Of every 
| fact there must be some explanation, though we may, for the 
| present at least, be ignorant of it. To say, with the Sheffield 
| devotees of the rule of thumb, that the one steel possesses 
‘* body,” and that the other does not, explains nothing, but 
merely adds to the synonymy of the subject by altering the 
nomenclature. If the metallurgical chemists could once con- 
vince themselves that this difference in quality is a fact, 
they would probably soon be able to give us an expla- 
nation. 

We already know much of the chemistry of steel, and 
| what remains to be learnt is as certain to be some day dis- 
| covered as the fact that Newton discovered the laws of gravi- 

tation, Mathematicians may never discover how to square 
| the circle; mechanics will never discover a perpetual motion, 
inor will chemists ever discover the transmutation of 
metals; but the discovery of the chemical explanation of 
‘* body ” is only a question of time. By way of stimulating 
inquiry, I venture to suggest two possible causes of body 
which may be worth consideration as a tentative hypothesis 
of its nature. The best razor steel contains one and half 
| per cent. of carbon. It must be melted from evenly converted 
steel. It wilinot do to mix bard and soft steel together, or 
to melt it from pig ‘* let down ” with iron; though in either 
| case the exact one and a half per cent. of carbon may be the 
result. Steel made by the latter processes will not possess 
| the requisite amount of body; consequently the cutting edge 
| of the razor will not stand. It must be melted from steel 
| converted from iron made from ore containing manganese. 
It will not do to add the manganese in the form of spiegel- 
}eisen or ferro-manganese. Carbon and manganese exist in 
| combination with iron, not chemically combived in certain 
| definite proportions, but as alloys, as mechanical mixtures 
in any proportion. We koow that carbon exists in combina- 
tion with iron in two forms, either as combined carbon or 
free carbon; is it not possible that manganese may «also exist 
in two forms, and though the razor-steel must have been boiled 
in the pot for half an hour after it was melted, to kill it and 
make the ingot pipe, is it not possible that the mechanical 
| mixture of the carbon and the manganese is less homogene- 
ous in steel made by the cheap processes than it is by that 
made by the old-fashioned metbod? It has been stated that 
| the finest quulities of steel when bardened show a more per- 
| fect regularity in their crystallization when examined under 
a microscope than commoner qualities, and I venture to sug- 
gest that a possible explanation of ‘‘ body ” in steel may be 
| absence of injurious ingredients, eouttenh with the perfectl 
homogeneous presence of the advantageous ingredi- 
ents. Hardened steel is crystallized steel; and perfect 
regularity of crystallization in steel which is required to be 
ground toa fine cutting edge may be a necessity which can 
only be secured by the slow and expensive old fashioned 
method. 

The principal reason why Bessemer and Siemens steel have 
| failed so completely to supersede crucible cast steel for pur- 

poses where the better qualities are required, is that they 
|cannot be made sound without tbe addition of silicon or 
| manganese. In melting common steel (containing, for ex- 
ample, from 0°15 to 0°05 per cent. of phosphorus), the steel 
|must be poured into the mould as soon after it has 
| become perfectly fluid as possible, and as bot as the tensile 
strength of the pot willallow. In making the higher qualities 
joe crucible cast steel (where the percentage of phosphorus 
| ranges from 0°01 to 0-001) a similar mode of treatment would 
produce very strange results; the molten steel would boil 
| over in the mould, the fracture of the ingot when cold would 
show aseries of bubbles like a sponge, and its specific gravity 
would scarcely exceed that of wood. Some of these bubbles 
or honeycomhs wonld weld up when the ingot came to be 
forged; but by far the greater number would be coated with 
an oxide, which would make a weld impossible, and the bar, 
if it was not burnt up in the fire, would be so full of the im- 
perfections technically called ‘* seams” or ‘‘ roaks” as to be 
perfectly useless. To obviate this disastrous result, it is 
| necessary to boil the steel for nearly half an hour after it 
has become fluid, and then to allow it to cool down toa 
| certain temperature before it is poured intothe mould. This 
| process is called, in the language of the votarics of the rule 
of thumb, “ killing” the steel; and it is an axiom among 
them that the higher the quality of the steel, the more * kill- 
ing” it takes. It isin this part of the process of crucible 
cast steel melting that its special virtue consists, and the ecst 
and quality of the cast steel produced depend in a large 
| degree upon the skill brought to bear upon it. There is an 
|old proverb in Sheffield, usually expressed in the terse 
| vernagular of the country, but which may be refined into 
the expression that if vou put his Satanic Majesty into the 
crucible, his Satanic Majesty will come out of the crucible. 
The converse of this is by no means tbe case. Though you 











in the manu- | forced by it to 
emens steel, and even of the | duce it to carbonic acid. It bas been ascertained that metals 
comparatively small quautity of crucible cast steel which is | bave the 
still used for purposes in connection with which it is not re-| own bul 


part with as much carbon as is sufficient to re. 


wer of absorbing or occluding many times their 
of gas, and possibly the carbonic oxide, when 
it bas parted with the amount of carbon necessary to reduce 
it to carbonic acid, is not then expelled from the iron, but 
may remain in an occluded state, und requires to be expelled 
in the melting pot by boiling. Be this as it may, it is a fact 
that if it be required to make blister steel harder than about 
1:4 percent. of carbon, itis necessary to convert it twice 
over, possibly in order that in the interval it may part with 
some of its occluded carbonic acid, so as to make room for a 
further occlusion of carbonic oxide. 

Auother fact which may throw some light upon this 
nestion is, that blister steel melted directly after being 
rawn from the converting furnace requires more “ killing” 

than that which has been exposed to the air for some time, 
during which it has presumably had an opportunity of part- 
ing with some of its occluded gas. The addition of « por- 
tiou of scrap steel materially assists the process of ** killing,” 
as would naturally be the case if we suppose that the scrap 
(which has been melted before) has parted with its occluded 
gas in the first melting. The fect that the presence of 
manganese or silicon helps largely to kill the steel may 
possibly be accounted for on the theory that the carbonic 
acid unites with the manganese or silicon, and becomes a 
solid, or it may be that in an alloy of iron with either 
manganese, silicon, or phosphorus, the occluded gas is ex- 
lied at a much higher temperature than in pure iron. Be- 
ore describing the process of making crucible cast steel, it 
may be useful to devote a few wordsto the nomenclature of 
iron and steel. This is almost as much a vexed question as 
that of zoological nomenclature, and might form the sub- 
ject of a code of laws, which would probably be as complete 
a failure as those issued under the auspices of the British 
Association for the Advancement of Science, which have 
made confusion in the scientific names of birds and beasts 
worse confounded. In Sheffield we attempt to discriminate 
between iron and steel, which we regard as generally dis- 
tinct, and each of which we subdivide specifially, though it 
must be admitted that neither our geueric nor specific names 
are very scientific. 

Pig iron is melted direct from the ore in a blast-furnace, 
and contains from 3 to5 per cent. of carbon. When re- 
melted, it is called ‘‘ cast iron ” or ** metal.” 

Spiegel iron is precisely the same, but contains iu addition 
from 5 to 15 per cent. of manganese. 

Bar iron, often called wrought tron, is pig iron which has 
been smelted and deprived of nearly ali its carbon, either in 
a puddling furnace or by the Walloon, Lancashire, or otber 
analogous process; the spongy massor ball of iron is usually 
hammered or rolled into a bar, which for the Sheffield trade 
is generally 8 inches wide, 5g inch thick, and from 6 to 12 


feet long. 

Puddled steel is precisely the same as“ bar iron,” except 
that the — of puddling is stopped when ratber more than 
half of the carbon has been removed from the pig iron. There 
is consequently no hard and fast line between bar iron and 
puddled steel, the one intergrading to the other by im- 
perceptible degrees. Although there are an infinite number 
of intermediate stages between the softest bar iron 
and the hardest puddled steel, and aJthough it is impossible 
to state the exact percentage of carbon which marks 
the dividing line between one and the other, it is usual to 
call all puddled bars which cannot be hardened in water bar 
iron, and all those which can, puddled steel. This dividing 
line falls somewhere near a mixture containing a half per 
cent. of carbon, and although it looks very vague and un- 
scientific to use two terms which thus intergrade, no con- 
fusion of any kind, or misunderstanding, has ever been 
known to arise from their use. 

Blister steel isbar iron which bas been converted into steel 
in a converting furnace, and varies in the amount of carbon 
which it contains from 4¢ to14¢ per cent. There are of 
course an infinite number of degrees of carbonization be- 
tween “‘hard heats” and ‘* mild heats,” but for the con- 
venience of the trade six of them have been selected, and 
have received names as follows: 


No. 1. Spring heat......... 1g per cent. of carbon. 
No. 2 Goauy Es —s . 
No. 3. Single-shear heat.... 34 = "s 
No. 4. Double-shear heat... .1 ue ' 
No. 5. Steelthrough heat ...1y 0“ 2 
No.6. Melting heat..........14¢ “ 4 


Bar steel is blister steel which has been tilted or rolled 
down to the size required. 
r steel is produced by welding half a dozen bars 


d 
|of blister steel together. Only those bars are chosen in 


| may convert iron into steel in the crucible, you cannot con- | 


vert bad steel into good steel in the crucible; but though 
| you may put the most angelically pure steel into the pot, 
you may by bad ao ery by not “‘killing” it properly, 
| pervert it into satanically bad ingots. Now this ‘“‘ killing” of 
| the steel is precisely what cannot be done in the Bessemer or 
| Siemens processes without the addition of such a large 
| amount of manganese or silicon that the steel becomes brittle 
| when hardened. Ido not know whether chemists are aureed 
on an explanation of the necessity for *‘ killing” high-class 
steel. ben iron is made into steelin a converting 





carbonic oxide, which is occluded by the white-hot iror, and 


furnace, it is assamed that the oxygen in the air in the con- | 
verting pot unites with the charcoal, and is soon made into | 


which the ' process of conversiou has been so far carried on 
that the outside of the bar is steel and the center of the bar 
iron. Whenthese are welded together and tilted or rolled 
down to a small dimension, the result produced is a mechanical 
mixture of iron and steel, a material which combines t 
tenacity with the capability of cme | a moderately hard 
ae edge, and is much employed for certain kinds of 
nives, 

Double-shear steel is produced by drawing down siagle 
shear to suitable sized bars, and rewelding two of them to- 
oo, so that tbe mixture of iron and steel may be more 

rfect. 

Cast Steel is steel that has been melted in a ‘‘ pot ” (called a 
crucible in the encyclopedies), ard poured into a ‘‘ mould ” 
(called a ‘‘form” in the learned books), thus becoming an 
** ingot,” which is afterward hammered or rolled to the size 
required, It may be made of various ‘* tempers,” varying 
in the percentage of carbon which they contain from three- 
quarters or less to one and a half or more. The different 
tempers may be arrived ut in various ways. For the great 
majority of purposes there can be no doubt that the best way 
is to put into the melting pot broken pieces of blister steel 
converted exactly to the temper required; and the more 
evenly the steel is converted, and the more carefully all bars 
which are harder or softer than the temper required, or 
which are “flushed or ‘‘aired,” are rejected, the better. 
Blister steel, when carefully ‘‘ taken up” or selected, will 
ae eae cast steel which combines the greatest amount of 

ardness with the maximum amount of elasticity when bard- 
ened. It may, however, happen that for certain purposes 
‘*soundness” in the bar, the result of absence of *‘ boney- 
combs” in the ingot, may be the most important quality re- 
quired in the steel; for others, the property of welding most 
perfectly may be the sine qua non ; or the great evil to be 
avoided may be the tendency to water crack in hardening; 
or the steel may be used for some purpose where it does not 
require to be hardened, and the object to be secured is the 
combination of the greatest amount of hardness and tough- 
ness when unhardened. In all cases the mode of manufac- 
ture must be adapted to the objects which it is most import- 
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avtto secure. In addition to the mode of operations already 
mentioned, there are two other ways in which the same per- 
centage of carbon may be secured. You may either put cut 
bar iron into the pot, and “ fetch it up ” to the required 1em- 
per with charcoal, or you may put broken pig-iron in- 
to the pot, and “let it down” to the required temper with 
cut bar iroo. A fourth modus operandi, which for most pur- 

s is the best of all, might be enumerated, namely, the 
selection of blister steel slightly barder than the temper re- 
quired, so as to admit of being slightly let down to the exact 
temper by the addition of a small quantity of somewhat 
milder cast steel scrap. 

Bessemer Steel or Siemens Steel do not require definition, 
nor do they come within the scope of this paper. 

The process of converting. or, as it is generally called in 
the encyclopedias, the process of cementing iron into steel, 
is carried on in a converting furuace. This furnace consists 
of two stone troughs, technically called ‘‘ converting pots,” 
each of them about four feet wide, four feet deep, and 
twelve feet long, and placed side by side, with a fire under- 
neath them, the flues of which conduct the heat all round 
each pot. These troughs or pots are built up of slabs of a 
peculiar kind of firestoue, obtained in the neighborhood of 
Sheffield, and possessing the property of not cracking if 
heated slowly to a high heat, and allowed to cool slowly. 
The slabs are united together with a mortar made of ground 
fire clay. Over the two pots is built a vault of fire brick, 
and the whole is inclosed in a dome of red brick, to prevent 
as much as possible the heat from escaping. At the bottom 
of each pot is placed a layer of charcoal, broken up into 
small pieces, from a quarter to half an inch square. On this 
a layer of bars of iron is placed, which is covered with char- 
coal; another row of bars of iron foilows, and so on until 
the pot is filled with alternate layers of charcoal and iron; 
it is then carefully closed with atbick cover of ‘‘wheel swarf,” 
a silicious species of mud, which accumulates at the troughs 
of the Sheffield grinding wheels, and is, of course, the ma- 
terial of the grindstone, worn away in the process of grind- 
ing, and mixed witb the finest steel dust which bas been 
ground away, a substance which will resist long exposure 
to great heat, and renders the top of the pot practically air- 
tight. 


to go out, two or three bars of iron are allowed to protrude 
through a hole in one of the pots made for the purpose, 
These bars, technically called ‘* tap-bars,” are drawn and in- 
spected at or near the close of the process, and are tightly 


packed in white ashes where they pass tirough tbe end of | 


the converting pot, so that no air might find its way to the 
charcoal inside. The converting pots, full of alternate lay- 
ers of iron and charcoal, and for all practical purposes her- 
metically sealed, are gradually raised to nearly a white heat, 
and kept at about that temperature fur a week or more, 
according to the amount of carbonization required. Another 
week is occupied in the process of cooling, which must be 
done slowly, in order to prevent the pots from cracking, af- 
ter which the cover is broken up and removed, and the bars, 
which went into the furnace bars of iron, are taken out of 
it bars of ** blister steel,” so called from the bubbles or blis- 
ters which bave arisen ov the surface during tbe process of 
conversion. Some of the charcoal has been consumed dur- 
ing the week at which it was white hot, but a considerable 
portion of it remains, and is taken out of the furnaces as 
black as it weut in. A chemical change in the composition of 
the bars has taken place. They were originally pure iron, or 
nearly so, contaiving perhaps one-quarter per, cent. of car- 
bon or less, were fibrous in their structure, and would bend 
double without breaking. After the process of conversion 
they have becomea carburet or carbide of iron or steel, con- 
taining from half to one and a half per cent. of carbon, 
according to the length of time they have been in the fur- 
nace and the degree of heat to which they have been sub- 
jected, They are now more or less crystalline in their 
structure, and can be broken by a slight blow of the bam- 
mer. The converting furnaces in use iu Sheffield vary in size, 
some holding as much as tbirty tons of iron, and others not 
more than fifteen tons. Theiron gains slightly in weight 
by being converted into steel. The process occupies about 
three weeks, and a pair of pots may be used from twenty to 
forty times before they are worn out aud have to be replaced 
by new ones. 

As in every other process connected with the manufac- 
ture of steel, in the process of conversion it bas to run the 
gantlet of many perils. Sometimes the pots crack ; air is 
admitted to the furnace ; the charcoal is burnt, and in bad 
cases even the iron is oxidized. Bars which bave thus miss- 
ed conversion are technically said to be “ aired ;” and even 
when very slightly affected may easily be discovered, in 
consequence of their having almost lost the tendency to be- 
come rusty. If the furnace be raised to too high a heat the 


surface of the bars will melt, and when they are drawn it | 


will appear ‘‘ glazed.” There are even instances handed 
down by tradition in Sheffield of unskillful converters, who 
had heated the furnace under their care to such a degree 
that the whole mass of iron and charcoal had become fused 
together, and the ends of the furnace had to be taken vut to 
remove the contents. During the process of conversion the 
outside of the bar of iron is turned into steel the first, and in 
a spring heat the center of the bar remains iron, though 
when the bar is broken the crystals of iron have lost their 
brillianey ; in technical language, the bar is said to be full 
of “sap,” though the sap is “killed” and no longer looks 
“raw” or “stares.” In a country heat the sap is still more 
kilied, and the crystals of steel on the edges have become 
more distinct. In a single-shear heat the fracture shows 
more stee] on the outside and less iron in the center, until in a 
double-shear heat the fracture shows abvut equal proportions 
of iron and steel. It is important that the transition from 
one to the other should be as gradual as possible. When 
the line of demarkation is violent or sudden, the process of 
conversion has been carried on too rapidly, and bars of 
blister steel so converted are said to be “flushed.” Ina 
steel through heat, as its name implies, all trace of iron in 
the facture bus been lost sight of, but the crystals of steel 
are small. A short time longer in the furnace will make the 
steel a melting heat ; the crystals will be large, and in ex- 
Ceptional cases their facets will reach across the bar. The 
melting furnace consists of a row of oval melting holes, 
large enough to contain two melting pots, one in front of 
the other, and deep enough to allow of sufficient coke to 
cover the lids, From each melting hole a flue leads in old- 
fashioned furnaces into a flat stack, each hole having a 
Separate flue in the stack, but many furnaces are now made 
with short flues from each hole leading into a main flue, 
which ends in a single square chimney. The application of 
&xS to the meiting of steel bas been successful, but for the 
highest qualities coke is principally used, as’ the control 
which the melter has over the temperature of each pot, 
which sometimes requires ‘‘keeping back” and sometimes 


In order to test the progress of conversion, and to} 
ascertain the precise moment when the fire should be allowed | 








“« hurrying on,” is supposed to be more absolute. There can 
be little doubt, however, that the adoption of gas-melting 
furnaces is only a question of time. ‘The furnace floor is on 
a level with the top of the melting holes ; and the grate 
bars, as well asa flue leading into the chimney by which 
the draught may be controlled, are accessible from the cellar. 
The pots in which the steel is melied are generally made in 
a rocm adjoining the melting furnace. They are comp« 
of a mixture of en and Stannington clay, to which is 
sometimes added a proportion of Stourbridge clay, and, if 
the pots are required to stand a great beat, of china clay 
from Devonshire. A small quantity of ground coke as well 
as of old pots ground is also added. Great care is taken 
that the clay be absolutely disintegrated, and perfectly mix- 
ed together. This is accomplished by treading it ina trough, 
the pot-maker and his assistant kneading it with their bare 
feet. The pots are moulded in an iron “ flask” by means 
of a wooden ** plug,” and are slowly dried at the back of 
the stack ; and the night before they are used, gradually 
heated to a dull red beat, a process called annealing. Pot- 
making is a very important part of the manufacture of best 
cast steel. It is absolutely impossible to make good cast 
steel if the pots are defective. ch pot lasts a single day, 
and is used three times, containing severally about 50, 44, 
and 33 |b. of steel each round, The object of lessening the 
weight of each successive charge is to bring the surface of 
the molten metal to adifferent place in the pot, because the 
‘**flux”’ or scum which accumulates on the surface, has a 
chemical action on tbe silica of the pot, which is consequent- 
ly decomposed for some depth just at that point, and the 
pot is reduced 1n thickness, 

The bar steel is first carefully selected of the exact temper 
required, all flushed or aired bars are rejected, and after it 
has been broken up into small pieces and carefully weighed, 
it is conveyed to the pot, which has already been placed ix 
the melting hole, through an iron funnel called a charger. 
The lid is carefully adjusted, and the melting hole filled with 
coke. The degree of beat to which the furnace is allowed 
to go is carefully regulated by the ** puller-out,” who is 
technically said to “‘ work” the holes, and who has perfect 
control over them by means of the two flues, into either of 
which he can insert a fire-brick if required ; a brick in the 
melting hole flue lessens the beat by lessening the draught, one 
in the cellar flue increases the heat by increasing the draught. 
The head melter ag ge inspects the pots, and gives the 
fina! instructions to the puller-out, and decides the precise 
moment when the steel is dead melted, and the holes suffi- 
ciently burnt down to allow of its being “‘ teemed,” or poured 
into the mould with a fair chance of producing a sound 
ingot. When the puller-out has put on bis *‘ clothes,” 
by which is meant a series of sacking wraps which envelop 
the arms and legs, and are soaked with water to protect him 
from the heat, he raises the pot with a pair of “* pulling-out 
tongs,” and lifts it from the hole to the floor of the furnace. 
The lid is instantly taken off with a pair of lid tongs, and 
the scum or flux is removed by a skimmer from the surface 
of the molten steel, which is then poured into a cast iron 
mould formed of two halves tightly ringed and wedged to- 
gether. The interior of the mould has been previously 
“reeked,” or covered with a coat of coal-tar soot, to prevent 
the ingot from adhering to it. The melting of the higher 
qualities of steel is a process requiring the test skill, 
and one of the principal reasons why the trade has become 
to such a remarkable extent localized in Sheffield, is tue im- 
portance to this branch of the trade of being able to select 
from a large class of more or less experienced workmen the 
few exceptionul men in whom sound judgment, technical 
skill, and steady habits are combined. The chances of ac- 
cident in the melting of steel are many and various. Not 
only badly made pots, but badly annealed or badly worked 
pots, are sure to *‘ run,” and the steel to be deposited among 
the ashes, where it imbibes so much sulphur as to be practi- 
cally of no value. Should a piece of coke accidentally find 
its way into the pot, the ingot will show a bright, sparkling 
fracture—technically speaking it will be said to “ stare” — 
and under the hammer will prove ‘‘ hot short,” and crumble 
to pieces. If the steel be not long enough in the fire, it will 
teem fiery, and produce a honeycombed ingot, and tiie same 
result will follow if it be too hot when it is poured. If it 
remain too long in the fire it will teem “ dead,” ‘* the frac- 
ture of the ingot will look scorched,” and though exception- 
ally sound, it will be brittle if bard, and wanting in tensile 
strength if mild. If the molten steel) be chilled before it is 
poured into the mould, which may be detected by the stream 
skimming over as it is teemed, the fracture of the ingot will 
appear dull in color, and full of smail holes or honeycombs. 

All ingots baving a proportion of 1 per cent. or more 
of carbon, if properly melted will pipe, that is to say, the 
stecl in the center of the ingot will settle down as it cools, 
leaving a hollow space in the middle at the top of the ingot 
to the depth of from 3 to 5 inches. When the ingot has be- 
come cold it must’ be topped, that is to say, the bollow part 
must be broken off, until the ingot shows a sound fracture, 
and, before this fracture has bad time to rust, the ingots 
must be carefully examined; the ingots which are not pro- 
perly melted must be rejected, and the exact percentage of 
carbon which each ingot contains must be marked upon 
it. An experienced eye can judge of the percentage of 
carbon contained in an ingot to a wonderful nicety by the 
appearance of the fracture. Between 1 per cent. of car- 
bon and 14¢ per cent. every tenth cent. is well mark- 
ed, and an experienced hand will 
tween, for example, 1°3 and 1°35 per cent. 
reduce the ingot of cast steel to the size and shape re- 
quired by the consumer, it must be reheated, and, when 
hot enough, hammered or rolled to the dimensions ordered. 


sed | 


etect a difference be- | 
In order to | 


chief reasons why the crucible cast steel trade bas to such a 
large extent become localized in a siugle town, 

It might be supposed that when the best | py of iron 
had been selected, and the greatest care used in all the pro- 
cesses of manufacture—tue couverting, the melting, and the 
forging—the result must of vecessity be good steel, and the 
troubles of the steel manufacturer would be over. But this 
is not the case by any means, So far from being over, the 
greatest difficulty has yet to be faced. The rosult may be 
good steel, but good steel only for certain purposes, There 
was a time, inthe golden age of steel manufacturing, when 
steel was steel ; and if it did not answer the purpose for 
which it was required, it was taken for granted that the 
fault lay with the workman. In some cases the manufac- 
turer altered the perermtags of carbon; but the ‘* temper” 
of the steel was kept a profound secret from the consumer— 
in most cases, no doubt, because the manufacturer bad very 
vague ideas on the subject himself. Chemical analysis was 
unknown in the trade; the despotic sway of the rule of 
thumb reigned supreme. Now it is customary for the 
manufacturer to take the consumer into his confidence, and 
not only to inform him of the percentage of carbon which 
the steel contains, but also to give him the benefit of his 
opinion as to the purposes for which it is or is not suitable, 
Formerly, if the consumer discovered that chisel steel con- 
tained less carbon than tool steel, he owed his discovery en- 
tirely to his own wit. There can be no doubt that for many 
pu es a considerable latitude may be permitted, if the 
steel bas the good fortune to fall into the hands of a clever 
workman who understands bow to ‘‘humor” it, but next 
to quality—by which is meant percentage of phosphorus, 
sulphur, etc., combined with some other obscure points of 
crystallization—tbe most important thing is temper, or per- 
centage of carbon. For some purposes, indeed, temper is of 
more importance than quality. Nothing is more common 
than for steel to be rejected as bad in quality because it has 
been used for a purpose for which the temper was unsuit- 
able. We may divide consumers of steel into three classes: 
First, those a b use their own judgment of what percent- 
age of carbon they require, and instruct the manufacturer to 
send them steel of a specified temper; second, those who 
leave the selection of the temper to the judgment of the 
manufacturer, and instruct bim to send them stee) for a 
specified purpose ; and third, these who simply order steel 
of a specified size, leaving the manufacturer to guess for 
what purpose it is required. Fortunately, the size and shape 
generally furnish some clew to the purpose for which it is 
| likely to be used. For example, oval steel is almost sure to 
| be used for chisels, and small squares for turning tcols, but 

114 square may be used for a turning tool or a cold set, or 
144 round for a drill or a boiler cup, and the manufacturer 
has to puzzle bis brain to discover whether the chances are 
in favor of its being used in the lathe-room or in the black- 
smith’s shop. It cannot too often be reiterated of bow much 
importance it is, when ordering steel, to state the purpose 
for which it is going to be used. Of course the number of 
tempers of steel is infinite, but the following is a list of the 
most useful: 

Razor temper (144 per cent. carbon).—This steel is so 
easily burnt by being overheated that it can only be placed 
in the hands of avery skillful workman. When properly 
heated, it will do twice the work of ordinary tool steel for 
turning chilled rolls, ete. 

Sawfile temper (13g per cent. carbon).—This steel re- 

uires careful treatment ; and although it will stand more 

re than razor-steel, should not be heated above a cherry- 





Tool temper (114 per cent. carbon).—The most useful tem- 
per for turning tools, drills, and planing-machive tools in 
the hands of ordinary workmen. ft is possible to weld cast 
—_ of this temper, but only with the greatest care and 
skill. 

Spindle temper (114g per cent. carbon).—A very useful 
temper for circular cutters, very large turning tools, taps, 
|screwing dies, etc. This temper requires considerable 
care in welding. 

Chisel temper (1 per cent. carbon).—An extremely useful 
pee combining as it does great toughness in the unhard- 
ened state with the capacity of hardening at a low heat. It 
is consequently well adapted for tools when the unhardened 
| part is required to stand the blow of a hammer without 
| spipping, but where a bard cutting edge is required, such as 
| culd chisels, bot sets, etc. 

Set temper (% per cent, carbon).—This temper is adapted 
for tools where the chief punishment is on the unbardened 
part, such as cold sets, which have to stand the blows of a 
very heavy bammer. 

ie temper (3% per cent. carbon).—The most suitable tem- 
per for tools where the surface only is required to be hard, 
and where the capacity to withstand great pressure is of 
importance, such as stamping or pressing dies, boiler cups, 
etc. Both the t--o last tempers may be easily welded by a 
mechanic accustomed to eeld ons steel. 

It is a somewhat remarkable fact that although steel is in- 
termediate in chemical composition between wrought iron 
| and cast iron, containing more carbon than the one and less 
than the other, its properties are quite different from either 
of them. It may be made to resemble either of them alter- 
pately, but it is principally used in a third condition, in its 
capacity to assume which the great value of steel consists. 
Annealed steel has neurly all the properties of lead, being 
very soft and malleable. 

ardened steel bas nearly all the properties of glass, being 
very hard and brittle. Tempered stcel has most of the 
properties of whalebone, being hard but at the same time 
| elastic. The chemical change which tukes place during 








Great care must be exercised in this process not to burn or | these processes has not yet been discovered. We might evolve 
overheat the steel; and, to prevent this, the half *‘ cogged” | a very pretty thevry to account for it, by assuming that in 
bar must be continually turned round in the fire, and ground | the process of annealing some of the combined carbon was 


fireclay or sand and borax sprinkled upon it. In many cases 
it is necessary to give the surface of the bar, after it bas 
been once drawn down under the hammer, a welding or 
“*wash” heat, to close the small honeycombs which are 
scattered here and there on tke surface of the ingot. It is a 
matter of great importance, especially with large ingots, 
that they should not be hammered until they are thoroughly 
heated or ‘* soaked” through, and it is of equal importance 
to all ingots that they should not lie too long ‘‘ soaking” in 
the fire, especially in a dry fire, that is, one without blaze. 
The effect of hammering steel is to make it crystallize in very 
small crystals, a result which he agate its quality, 
but at the same time exposes it to risk of various acci- 
dents in the process. The forging, tilting, and rolling of 
cast steel ull require very experi workmen and a con- 
siderable outlay of expensive machinery. It is seldom tbat 
a workman attains exceptional skill in many departments, 
and great loss is sustained by too often changing faces or 
rolls, so that these processes cannot be satisfactorily or 
cheaply carried on upon a small scale, and this is one of the 


| the only known way in which it can be hardened, although 
| 


|of the unhardened state. 





| liberated, and existed in the steel in the form of free or un- 
combined carbon; but such a tbeory only explains part of 
the facts, and is not, I am afraid, borne out by the results 
| of chemical analysis, so that we must fail back unon the 
| mysterious and unknown laws of crystallization. The effect 
cannot be due simply to the increased density of the harden- 
ed steel caused by the contraction of the steel by sudden 


, cooling. It is a remarkable fact that the specific gravity of 
| hardened steel is less than that of unbardened steel, 
of course expands with heat, and when it is allowed to cool 


eel 
slowly regains its original size; but if it be cooled suddenly, 


it contracts very much, it dees not quite reach the small size 
However complicated the details 
of the manufacture of cast steei may be, the complications 
involved in its subsequent use are still greater. It would be 


| impossible to lay down exxct rules for exch of the thousand 


and one tools in which steel is used. The treatment of each 


| tool in each process which it undergves is an art that can 
' only be learnt by practice, and can no more be taught in @ 
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book than the art of skating, riding, or swimming. The | steel bill to be apparently lessened at the cost of the labor | by heat, can be driven at a higher speed than usual. Special 


utmost that can be done is to lay down certain general rules, 
which may explain to some extent, if they fail to teach, the 
most important details of manipulation. 

All steel may be regarded as involving a question of com- 
promise, Each tool requires a certain degree of hardness; 
the problem is how to secure the maximum amount of 
toughness that is compatible with it. Tosecure this, the 
first step that must be taken in bringing the steel into the 
shape required is to heat the steel as little as may be before 
it is forged, and in the process of forging to hammer it as 
much as possible. The worst fault that can be committed 
is to heat the steel more than is necessary. When steel is 
heated it beeomes coarse-grained; its silky texture is lost, 
and can only be restored by hammering or sudden cooling 
If the temperature be raised above a certain point, the steel 
becomes what is technically called ‘* burnt,” aod the amount 
of hammering which it would require to restore its fine grain 
would reduce it to a size too small for the required tool, and 
the steel must be condemned as spoilt. Overheating in the 
fire is also the primary cause of cracking in the water. One 
of the principal reasons why a bigh quality of steel is re- 
quired for certain purposes is that it wil! suffer less injury 
by being heated to a greater degree, or by being heated and 
reheated a greater number of times, than inferior qualities 
of stecl. In heating steel the bappy medium must be at 
tained between heating it too much or too little, aud be- 
tween letting it lie too long ‘‘ soaking” in the fire and not 
** soaking” it through. Both the degree of temperature 
and the duration of the beat must be carefully watched. 
Some tools, such as circular cutters, files, etc., after they 
are forged into the shape required, must have teeth cut into 
them. Before this can be successfully accomplished, a pre- 
liminary process has to be gone through. The process of 
hammeriog or forging the steel into the shape required has 
hardened it to such an extent as to make the cutting of 
teeth into it impossible or difficult, and it must consequently 
be annealed. This process consists in reheating the steel as 
carefully as before, and afterward allowing it to cvol as 
slowly as possible. Many tools are only required to be 
hardened on a small part of their surface, and it is import- 
ant that the unhardened parts should possess the maximum 
amount of toughness, the minimum amount of brittleness, 
that can be attained. The process of annealing, or slow- 
cooling, leaves the steel coarse-grained, gives it its maximum 
of ductility, and causes it, in fact, to approach in its proper- | 
ties those of lead. 

The last process in the manufacture of articles made of 
steel, where the jnvaluable property which distinguishes 
steel from wrought iron or cast metal is revealed, is the 
double process of hardening and tempering, by which we 
suddenly change the steel from lead into glass, and afterward 
gently change the glass into whalebone. In these as in all 
other processes which steel has to undergo, it bas again to 
run the ygantiet of fire. It does so, however, at much greater 
risk than heretofore. The forging of the tool is finished; it 
has taken the final shape to which it was destined; and any 
injury which may be done to it by overheating is irrevoc- 
able, and can no longer be cured or mitigated by the hammer. 
It is necessary, therefore, to double and redouble the care 
bestowed upon the heating of the steel, lest the temperature 
be raised beyond the point necessary tv secure the required 
hardness, The part of the steel required to be hardened 
must be heated through and heated evenly, but must on no 
account be overheated. The tool must be finished at one 
blow, the blow caused by the sudden contraction of the steel 
produced by its sudden cooling in the water; and if this 
blow be not sufficient to give the steel a fine grain anda 
silky texture, if after the blow is given the fracture (were 
the tool broken in the hardened part) would show a coarse 
grain and dull color instead of a fine grain and glossy luster, 
the tool is spoiled, the labor bestowed upon it is thrown 
away, and it must be consigned to the limbo of “ wasters,” 
The special dangers to be avoided in hardening each kind of 
tool must be learned by experience. Some tools will warp, 

or ‘‘skeller,” as we say in Yorkshire, if they are not 
plunged into the water in a certain way. Tools of one shape 
must cut the water like a knife; those of another shape must 
stab it like a dagger. Some tools must be hardened ina 
saturated solution of salt, the older the better; while others 
are best hardened under astream of running water. Most 
tools have a tendency to water-crack if taken out of the water 
before they are absolutely cold. Where the edge of a tool 
only is hardened, care should be taken to move it up and 
down in the water, so as continually to change the water 
level, lest the tool should crack at the water level. Steel 
contracts in bardening, and contracts differently where itis 
cooled suddenly from the places where it is cooled slowly. 
If the hardened part joins the unhardened part too sudden- 
ly, the steel at the junction will be in a dangerous condition 
of tension, which predisposes it to crack, and it is wise to 
lessen the amount of tension by distributing it over as great 
an area as possible. In some tools, where the shape necessi- 
tates a great difference in the rapidity of the cooling of the 
various parts, it is often wise to drill boles in the thicker 
parts, where they will not interfere with the use of the tool 
—boles which are neither made for use nor ornament, but 
solely with a view of equalizing the rapidity of the cooling 
of the various parts, so as to distribute the area of teusion, | 
and thus lessen the risk of crackingin hardening. So many 
causes may produce water-cracks, that it is often difficult to 
point out the precise cause in any given case. The most 
common cause is the overheating of the steel in one or 
other of the various processes through which it has to pass. 
A second cause may be found in the overmel ting or too long 
boiling of the steel, causing it to part with too much of its 
occluded carbonic acid, a fault which may be attributed to 
the anxiety of the manufacturer to escape honeycombs in the 
ingot. A third cause may sometimes be discovered in the 
addition of too much manganese, added with the same mo- 
tive. A fourth cause may, curiously enough, prove to be a 
deficiency of carbon, one of the most common causes of 
water-cracking in files; while in some cases too much carbon 
will produce the same effect. A fifth cause may be one 
which, as a steel manufacturer, 1 ought to mention in a 
whisper—the presence of phosphorus in the steel; but, after 
all, this may not be the fault of a too greedy manufacturer, 
who wants to make too much profit; it may possibly be the 
fault of atoo stingy consumer, who will not pay a price 
sufficient to admit of a good quality of iron being used. 
There is nothing so dear as cheap steel. It must be more | 
economical to put five shillings’ worth of labor upon steel | 
that costs a sbilling, to produce a tool that will last a week, | 
than to put the same value of labor upon steel that costs only 

ninepence, to produce a tool that will only last a day. The 

system adopted by some large consumers of buying best 

tool steel by tender, is one which in too many cases defeats 

the object fer which it was instituted, and by lessening the 

price, and consequently deteriorating the quality, causes the | 





bill, so that extravagance instead of economy is the result. 
In fact, it is an illustration of the proverb about being 
“penny wise and pound foolish.” Scores of firms in the 
steel trade habitually offer the best of cast steel at prices 
varying from forty to forty-five pounds a ton, The state- 
meut that the steel supplied is the best that can be made 
may be accurately described by an ugly little word of three 
letters, and the firms which make it are liable to be sus- 
pected of ‘* voluntary inaccuracy.” 

The culminating point in the manufacture of tools made 
from steel, the final process which gives to them their most 
valuable properties—properties possessed by no other metal- 


lic substance—is that of tempering. The steel was originally | 
cast 


lead; the process of hardening has turned it into glass; but 
we do not want glass—it is too brittle; we want whalebone. 
An uvhardened knife would bend like wrought iron ; a knife 
hardened only would break like cast metai. We want the 
elasticity of the whalebone. Our knife must spring like— 
like what?—like stee?. To attain this quality it must be tem- 
pered. If a piece of hardened steel be heated slightly, 
and then allowed to cool, it becomes tempered. It 
suddenly changes from glass to whalebone, and in the 
process of changing its nature it fortunately cbanges 
its color, so that the workman can judge by the color which 
it has assumed the extent of the elasticity which it has ac- 
quired, and can then give to each tool the particular degree 
of temper which is most adapted to its special purpose. 
The various colors through which tempered steel successive- 
ly passes are as follows—straw, gold, chocolate, purple, 
violet, and blue. Of course, in passing from one color to an- 
other, the steel passes through the intermediate colors. It 
really passes through an infinite series of colors, of which 
the six above mentioned are arbitrarily selected as convenient 
stages. It must be borne in mind that the elasticity of tem- 
pered steel is acquired at the expense of Its nardness. It is 
supposed that the maximum of elasticity and hardness com- 
bined is obtained by tempering down to astraw color. In 
tempering steel, regard must be had to the quality most es- 
sential in the special tool to be tempered. Por example, a 
turuing tool is required to be very bard, and is generally 
taken hot enough out of the water to temper itself down to 
a degree so slight that no perceptible color is apparent; while 
a spring is required to be very elastic, and may be tempered 
down toa blue. Hardening in oi} is a mode of treating steel 
which is of special value for certain tools, and appears, to a 


| certain extent, to attain by one process the change from lead 


into whalebone without the passage through the interme- 
diate glass stage. It is unfortunately not yet possible to 
give any scientific explanation of the change which takes 
place in the hardening and tempering of steel. All that 
chemists can yet do is to mystify their readers by writing an- 
intelligibly about molecular rearrangement and crystalline 
transformation. 

In speaking of the various foreign substances which are 
found in cast steel, I have confined myself, for the most 
part, to those which are supposed to be injurious to its qua- 
lity; but before I close my paper, a word or two must be 
said wpon the various materials which are added to cast steel 
with the intention of improving it. If the steel manufac- 
turers of Sheffield are not doctors of chemistry, they most of 
them practice as quacks. It has ever been a darling dream 
of the Sheffield steel melter to discover some substance— 
some philosopher's stone—which will transmute common 
cast steel into best cast steel. The various substances used 
in the melting of cast steel, and supposed to have a chemi- 
cal effect upon the material melted, are known by the tecb- 
nical name of “ physic.” The most universally used of these 
is peroxide of manganese, mixed with a little ground char- 
coal. Common salt, rock salt, salammoniac, chromate of 
potash, prussiate of potash, and even ground fluorspar and 
broken glass, form ingredients of the physic used by some 
steel melters. 

Manganese, either in the form of spiegeleisen or of ferro- 
manganese, is also largely used, and has a definite effect 
upon the steel. It prevents to a large extent the formation 
of honeycombs in the ingot, and increases the welding ca- 
pacity of the steel ; it gives the steel greater tenacity when 


| than is the case with steel of a high quality. 


steel! of this kind is the finest grained that can be produced, 
but is so brittle that it can only be used by exceptionally 
skilled workmen. Chromium is sometimes used instead of 
wolfram, and it is said that titanium is also employed, but [ 
am pot aware that any of the latter metal has yet been de- 
tected in steel by chemical analysis. A special steel for 
taps, called mild centered cast steel, is made by convertinga 
cogged ingot of mild cast steel so that the additional carbon 
only penetrates a short distance. These bars are afterward 
bammered or rolled down to the size required, and have the 
advantage of possessing a hard surface without losing the 
toughness of the mild center. 

It is much to be regretted that no easy method of testing 
steel has been invented. The amount of breaking 
strain, and the extent of the contractions of the area of frac- 


‘ture, give valuable information respecting iron or steel which 


is not hardened, and is not required to be used in a hardened 
state, but for hardened and tempered steel they are practi- 
cally useless. It is very difficult to harden and temper two 
pieces of steel to exactly the same degree. A single test is of 


| comparatively small value, as a second-rate quality of steel 


may stand very well the first time that it is hardened, but 
deteriorates much more rapidly every time it is rehardened 
Nor is the 


breaking strain a fair test of the quality of cast steel. For 


| many tools the capacity to withstand a high amount of break- 


ing strain, slowly applied, is not so much required as its ca- 
pacity to withstand a sudden shock. The appearance of the 
fracture of cast steel is also very illusory. The fineness of 
the grain, and the silkiness of the gloss, are very captivating 
to the eye, but can be produced by hammering the bar until 
it is almost cold. The consumer of steel may be enraptured, 
if he be of a poetical turn of mind, by the superb fracture of 
a bar of steel, reminding him of a picture by Ruskin of the 
aiguille structure of the higher Alps. But after all this is 
only a dodge, depending upon the inclination of the axis of 
| the revolving hammer to the plane of the anvil. The prac- 
tical consumer of steel] must descend from the heights of art 
and science, and take refuge in the commonplace of the rule 
of thumb, and buy the steel which he finds by experience to 
| be full of “ nature” and ‘* body.” If I have been successful 
in my attempt to explain the art and mystery of crucible 
cast-steel making, you will have understood that the convert- 
ing, melting, and forging of steel are three arts, each of 
| which requires as much dexterity as the art of skating, rid- 
|ing, or swimming. To arrive at perfection in these arts is 
| difficult to those who do not inherit from. skilled ancestors 
| the facility to learn them; hence the trade has become local- 
ized in a few centers, of which Sheffield is the oldest and by 
far the most important. The arts of forging, hardening, 
and tempering, which are necessary for the further manipu- 
lation of the steel after it leaves the hands of the manufac- 
| turer in Sheffield, require equal dexterity, so that the art of 
steel making, if not mysterious, is very complicated. The 
real mystery lies in the chemical explanation of the effects 
produced, and when chemists have explained the phenomena 
of hardening and tempering steel, they may possibly dis- 
cover why cast steel] made from Dannemora iron is supe- 
rior to the imitations of it. At present I presume that the 
candid chemist must admit that there are more things in 
| best crucible cast steel.than are dreamt of in his philosophy. 





| THIRTY INCH FLEXIBLE WATER PIPE LAID 
| UNDER THE THAMES RIVER. 


Most of the companies exhibit at the Health Exbibition, 
London, a number of samples of old water fittings and pipes, 

| many of which are of considerable interest. Toward the end 
|of the sixteenth century the water supply of the City of 
| London seems, says The Hngineer, to have been distributed 
by means of leaden pipes; but as these were probably found 
too expensive, they were shortly replaced by wooden pipes 
| formed out of the trunks of elm trees, cut into lengths and 
bored out from 6 in. to 12 in. in diameter, according to the 
| pressure they were required to carry. he joints of these 
pipes were made by forming one end into a conical spigot, 





bot, so that it may be heated toa greater heat without crack-| and recessing the ‘other to correspond, the several lengths 
ing under the blow of the bammer or the tension of the| being simply driven into one another. Such pipes as these 
rolls ; but it must be very cautiously used, as it undoubtedly | were first laid down about 250 years ago, and they were very 
increases the brittleness of the steel, and its tendency to| generally used in London up to about the year 1807, and to 
water-crack, if it be added in the melting pot instead of|a later date in many provincial towns. It need hardly be 
being previously suffused through the iron. Silicon is even mentioned that they were extremely defective, inasmuch as 
more dangerous ; it causes the steel to crystallize in smaller} about one-fourth of the water supply was wasted by 
crystals; it materially assists its capacity to receive a high | leakage, and the decay of the wood was so rapid that the 
— it increases its soundness, but makes it more brittle. | pipes bad to be replaced every twenty years. The valves 
Volfram, or tungsten, added in the form of a metallic alloy, | and fittings of these pipes were also of an exceedingly 
is used to a considerable extent in the manufacture of a| primitive description, the former, even at a late date, con- 
special steel, sometimes called Musbet steel, which is fre-| sisting of an iron case containing a flap moved by means of 
quently made so bard that it dces not require to be hardened. | a spindle passing through a stuffing box to the exterior. 
lt is used principally for turning tools, which, in conse-| Numerous examples of these fittings may be seen at the 
quence o* the temper of the steel not being liable to injury ' stand of the New River Company, the oldest of any of the 
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to make the ratchet wheel move forward several teeth. 
When once the engine is —— the piston into which the | 
vertical screw penetrates descends slowly until it reaches the | 
end of its travel, At this moment, not being able \o advance 
further, it revolves at the same time as the screw, without 
producing « breakage. In practice it would be disadvan- | 
lageous to go so tar, since the lubrication would then be 
count of breakages caused by expansion and contraction | interrupted. As this apparatus always more than suffices | 
from variation in temperature, and so were speedily aban-| for an entire day’s service, it is preferable to fill it full of oil | 
doned and replaced by a spigot and socket somewhat similar ' every morning before the engine is set running. In order to' 


existing water companies; and here, as well as in several 
parts of the corridor surrounding the pavilion, may also be 
found specimens of the old lead and elm pipes. Lu the be- 
ginoin of the present century cast iron began to be substi- 
tuted fur wood, and with this dates the commencement of 
the modern systems of distribution. At first flange joints 
were used, but were found exceedingly troublesome on ac- 
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EXPLANATION OF THE FIGURES, 


Fig. 1. Elevation. Fig. 2. Plan. Fig. 2. Vertical sec- 
tion through ab. Fig. 4, Details of stop valve. A. Cast 
iron cylinder. B. Stuffing box, in which the packing is 
tightened by means of acap. C. Bronze piston that moves 
in the stuffing box, The lutter must always be kept suffi- 
ciently tighteved to prevent the piston from revolving while 
it is descending. D. Stirrup-shaped support resting upon 
the top of tbe cylinder. E. Fixed screw, held by the sup- 
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SOUTHWARK AND VAUXHALL WATER COMPANY—FLEXIBLE PIPE ACROSS THE THAMES. 


to what is now used, but in which the joints were made by | prevent the oil from escaping through the force tube after | 
driving wood and iron wedges into the socket. These, how- | the stoppage of the motor, the inventor has judged proper | 
ever, though less troublesome than tbe flange joints, were | \o adapt to the extremity of the said tube a valve, R, pressed 

still the cause of considerable annoyance and expense, as| by a spring. It is thus made certain that the lubrication | 
the water saturating the wood in course of time caused it to | will be effected at the first stroke of the piston—a very valu- | 
expand and burst the sockets. Ultimately the present com- | able con-ideration, since it is at this moment that it is most 
mon socket joint, with yarn and lead packing, or lead with- | necessary. 
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IMPROVED PIPE CALIPERS. 
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From this brief description it will be seen that the oil 
must reach the steam pipe continuously drop by drop, and 
be carried along toward tbe slide or distributing valves, and 
then toward the cylinder, which it reaches in a finely di- 
vided state. In this way all rubbing surfaces are perfectly 


out yarn, was introduced, and perhaps there is now no part | 
of the whole system which gives as little trouble in mainte- 
nance as these —s Almost at every turn in the water 
companies’ pavilion the visitor is confronted with examples 
of common socket pipes of all sizes up to, we believe, 4 ft. 





diameter. There are also specimens of pipes with conical lubricated. 
turned and bored joints in which no lead is required, a sys- 


tem which is favorably looked upon by many engineers. A 


port, D, and engaging with the nut at the top of the piston. 
F. Helicoidal wheel keyed to the upper ae of the 
screw, E. G. Handle affixed to the wheel, F, anc — 
to raise the piston by hand. H. Endless screw gearing wit 

the wheel, F. J. Ratchet wheel fixed to the axis of the 
endless screw. L. A traveler capable of changing its posi- 
tion upon the lever, K, according as it is desired to revolve 
the screw, E, more or less quickly. It is to this traveler 
that a movable part of the machine transmits a to and fro 
motion. M. Funnel for filling the cylinder with oil. N. 
Screw cap. O. Cock. P. Force tube that leads the oil to 
the steam pipe in the vicinity of the distributing box. 
Q. Coupling at the extremity of the tube, P. R. Valve 
pressed by a spring and preventing the exit of the il after 
the engine has been stopped.— Bull. de la Soc. d Hncowrage- 
ment, 





THE ANCIENT WATER TUNNEL. 

A tunnel, measuring about 5,000 feet in length, and con- 
structed at least nine centuries before the Christian era, has 
just been discovered by the Governorof the island of Samos, 

erodotus mentions this tuonel, which served for providing 
the old seaport with drinking water. It is completely pre- 
served, and contains water tubes of about 25 centimeters in 
diameter, each one provided with a lateral aperture for 
cleansing purposes. The tunnel is not quite straight, but 
bent in the midg¢le. 





recent example of pipe-laying with turned and bored joints 





was carried out at Blackburn not long ago by Mr. Bryan, r 





the present engineer to the East London Water Company. 
This main was 36 in. diameter, and weighed altogether some 
22.000 tons; and in order to allow for expansion and con- 
traction, every tenth pipe had an ordinary lead joint. Per- 
haps one of the most remarkable instances of special pipe 
construction is the flexible 30in. main recently laid across 
the Thames at Richmond by the Southwark and Vauxhall 

Company, of which drawings, models, and specimens of the 5 Int 
actual pipes may be seen at the Exhibition. Our engravings, | 
which have been prepared from plans kindly supplied by 
Mr. Restler, the engineer to the company, fully show the 
construction and nature of the work. The main body of the 
pipes is 1\4in. thick. At one end is aspigot about 8 in. long, 
which is truly turned as a portion of a sphere 2 ft. 11 in. dia- 
meter. At tbe otber end is a socket, bored accurately to re- 
ceive the spigot, and provided with a loose cap in halves, 5 
also bored, which, when bolted in its place, holds the spigot 
firmly in the socket, but not so tight as to prevent its moving 
round its center. A recess is formed in the socket, at the 
joint of the cap, for receiving a vulcanized India-rubber 
ring for preventing leakage. This main is, we believe, the 
first successful example of its kind. It was put together on 
barges, and sunk by means of guide piles, being afterward 
tested by compressed air. 
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PIPE CALIPERS. 
_ In casting pipes, more especially if of large dimensions, 
it is not only nece: to have each length of the specified 
weight, but it is also of extreme importance to have the metal 
distributed in equal thickness all around the circumference, 
in order to preclude, as far as_ possible, all chance of break- | 
age after laying, with consequent expense in removal and | 
replacement. To facilitate accurate inspection in regard to 
this point, Mr. A. W. Scott, Park Lane, Stoke Newington, 
has designed a special caliper, exhibited by the New River 
Company, and illustrated by us. It consists of two 
long arms, strongly though lightly constructed, which are 
connected at one end by a te ~ motion in such a manner 
that, whatever may be the distance between the steel points A 
at the end of the arms, it is accurately registered on a suit- 
able scale. Oue of the arms is of T section, and is provided 
with a fixed curved end. The other is tubular, and contains 
a sliding bar, which projects at the outer end:and forms the 
second measuring point, a steel screw being provided for 
adjustment. The other end of the sliding bar is fitted with 
a rack gearing into a pinion worked by a small hand wheel, 
so arranged that by traveling the bar out or in the points can 
be kept opposite each other as the calipers are opened and 
closed. A pinion and handwheel are provided for open- 
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ing and closing, and the distance between the arms is such 
as to admit of the instrument being used for gauging the 
thickness of curved pipes as well as straight lengths. For 
columns and other castings special calipers are made. 
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MOLLERUP’S LUBRICATOR. 

THIS apparatus consists essentially of a cylindrical cham- Pt i) 
ber, A, closed beneath and provided above with a stuffing 7 
box, B, into which enters a piston, C. It is between the 
base of the latter and the bottom of the cylinder that is 
poured the oi! designed for lubrication, a funnel, M, closed 
by a cap, N, being for this ng ne attached to the side of 
the stuffing box. A tube, P, provided with a cock, O, and 
situated at the same level, serves as an exit for the oil. In 
order to send the latter to the steam conduit, when the cock 
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has been turned on, it is only necessary to exert a pressure O | ©) 














upon the liquid, or, in other words, to cause the piston to DLS 
descend with a suitable velocity. Such motion is obtained 
in a very simple manner. With the axis of the piston, and 
al its summit, there engages a fixed screw, E, surmounted 


























if a helicoidal wheel, F, in contact with an endless screw, 
. Which is given a very si!ow revolution by means of a 








lever and click, K. On connecting this lever with one of 
the movable parts of the engine, it is alwavs easy to cause it 
to undergo a to and fro motion of the desired extent, so as 





MOLLERUP’S LUBRICATOR. 
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MACHINES FOR MAKING TILES. 


We illustrate herewith a series of improved machines 
which are used at the works of Messrs, Joly & Foucart, at 
Blois, in the manufacture of tiles. 

Fig. 2 represents a machive in which, at a single operation, 
the material is ground, mixed, and moulded in order to form, 
according to the die-plate used, solid or hollow bricks, pipes 
mouldings, flat tiles, hook tiles, ete. It consists of two cast 
iron cylinders, H, whose distance apart is varied by means 
of screws, and which revolve in opposite directions in order 


one of the cylinders is provided with a hollow and the other 
with a corresponding projection, a book is formed in the band 
| at every revolution, while at the same time a steel wire cuts 
it as before. The tile prese shown in Fig. 3 is maneuvered 
| by hand. By means of a strong beut lever, the workman 
gives a sudden angular motion to a cam, and then, letting it 
go, its live force is transmitied to the compressing piston 
through a small connecting rod. The power is thus multi- 
plied, and a pressure of about 7,000 kilogrammes is obtained. 
Under this pressure the density of the clay increases about J, 
or more, since the operation is performed upon products 





DISTILLATION OF COAL TAR. 


Tue stills used for distilling of coal tar resemble vertica) 
boilers constructed of !2 mm. wrought iron plates for the 
helm, and 13 mm. for the barrel und bottom. The latter 
consists of 12 plates, is bulged inward at the center, and 
heated either directly by the fire or protected by an interven- 
ing arch from direct contact with the flame. In distilling 





of sirupy tar the latter construction is preferable, as it dimin- 
ishes formation of coke within the still, and thus the danger 
of subsequent overheating and deformation of the bottom. 


to grind up avy stones that might chance to be in the clay ;! that have already lust a portion of their water in the driers. | With regard to capacity, stills vary considerably; some are 





Fie. 1.—KILN FOR BAKING CERAMIC WARE. 


of scrapers, J, which detach the clay from the cylinders ; 
and of two screws of cast iron, having, according to the type 
of apparatus, diameters of 150 or 250 millimeters, lengths of 
600 or 700 millimeters, and pitchers of 150 or 120 millimeters. 
In the one that revolves to the right the threads run from 
right to left, and in the other they run from left to right. 
These two screws are tangent, and receive the clay from the 
crushers at the back part, J, and, in mixing it, send it from 
one to the other, force it into the part, B, and then into the 
space, O, where the pressure is sufficient to force it out 
through the orifices of the die-plate, S 

In order that the product shall be homogeneous and 
smooth, the clay must have a uniform velocity and pressure 
at all points of the section, This is effected by arranging 


the orifices of the die-plate in the form of a nozzle, which is | 
conical and slender at the edges, for slight thicknesses, and 


prismatic and short at the angles, and iong upon the faces, 
for greater thicknesses ; finally, for still greater thicknesses, 
there is placed between the two forms of nozzles just men- 
tioned a permeable prismatic piece which is constantly 
traversed by water under pressure. The material is thus 
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A man of medium strength can press from 300 to 400 pieces 
per hour, 

The press for decorative tiles, shown in Fig. 4, can be work- 
ed by hand or steam. It is so constructed that there are 
always three successive pressures upon each tile in order to 
exp ; bubbies of air. It is provided with three cams of un 
equal size, which act, through three connecting rods, upon 
the compressing piston, so that the live force is multiplied as 
in the preceding press. A mar of medium strength can 
-xert a pressure of 30,000 kilogranmimes. ‘he piston is raised 
by an ordinary cam. The ‘ower matrix slides, and then 
pivots upon a rod, and the tile is received upon a board. A 
bell notifies the workman that the three pressures have been 
given, and that he can remove the product. With this 
machine, run by two men, from 300 to 400 tiles can be made 
per hour 

The manufactured products are, after slowly drying, 
| taken to the kiln shown in Fig. 1, which 1s heated by coal 
| and wood simultaneously, or by one or the other of these 
| fuels separately. About three fourths of the space in each 
compartment are heated by the descending flame. As the 








Fie. 2.—TILE PRESS. 


lubricated, and the friction upon the final prismatic nozzle is | 


diminished. 

The band of clay is received upon a series of rollers cover 
ed with chamois skin saturated with water, and when it 
meets the board, 3, it carries along to the right the entire 
light frame, 5-7. The latter is then lowered by causing it 
to turn upon its axis, 5, and the steel wires, 8, stretched 
upon it, cut the band of clay the proper length. 

For making book tiles, there is substituted for the cutter 
5-7 an apparatus composed of two cylinders covered witb 
chamois skin, and which the band of clay, in passing be- 
tween them, causes to revolve in opposite directions. As 


furnace is at one side, it is only necessary, upon putting the 
wares into the kiln, to place a partition near it in order to 
force the flame to redescend and pass to the following com- 
partment. 

The preliminary smoking of the products is obtained 
from the hot air derived from the cooling of the baked 
products, and not from the smoke derived from the com- 
bustion of the coal or wood. The wares thus preserve a 
beautiful color that they often lack when ordinary furnaces 
| are employed. The kiin is placed in the same building with 
the driers in order to utilize the heat that traverses the walls. 
Genie Civil. 





Fie. 3.--TILE PRESS. 


constructed for cha of 50,000 pounds, while others hold 
over 70,000 pounds of crude tar oil. The most essential part 
of the still is the cooler, upon the proper construction of 
which depends the success of the operation; carelessly ar- 
ranged, it is the source of all the casualties met with in this 
| branch of industry. Tubes used as condenser should have 
| an interior diameter of 130 mm., measure 48 meters in length, 
and have a pitch of 2 percentum, The tank surrounding 
the condenser is 5°5 meters long, 1°23 meters high, and 1°53 
meters broad. By adhering to these proportions, which agree 
with practical experience, the cooler represents a condensa- 
tion surface of 20 square meters, while the area of a maximal 
section of the still does not exceed 10°5 square meters, The 
condenser is made of wiought iron tubing fitted with bent 
coanection tubes of cast irov at the ends, the joints of which 
are always situated a few inches below the level of the cool- 
ing medium. They are also provided with a valve, by the 
aid of which steam is forced through the condenser durin 
the distilling of naphthaline. The filling of the still is of 
fected by means of pumps or monte-jus and pipes of 180 
‘mm. interior width, and of 80 mm, diameter for creosote and 








Fie. 4 —TILE PRESS. 


anthracite oils. A pump capable of delivering 50,000 pounds 
of oil within two hours is generally employed. The main 
tube is provided with a three-way cock, and Projects for some 
depth into the still, precluding thus the oil from adhering to 
the sides of the apparatus, 

Coal tar generally contains a variable percentage of wi- 
nutely divided coal, which on removal of the oils is deposited 
in a state of coke, causing incrustation of the bottom and 
consequently waste of fuel and time. Crude tar oils are ex- 
amined by distillation on a small scale and by exhaustion 
with benzol; the insoluble remainder represents the quan- 





tity of coal contained in the oil. Samples of crude tar oil 











NovemBer 22, 1884 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 464. 


7405 











tested in this manner yielded from 7 to 38 per centum of 
coal. To overcome the difficulties produced on distilling of 
coal tar rich in coal, a spray of overheated steam is urged 
into the heated mass or the coal is kept in suspension by 
means of a stirrer. Application of the latter appliance is 
preferable. The shaft of the stirrer carries within a short 
distance from the bottom of the still three horizontal vans, 
each of which is furnished at the end with a short chain. 
While heretofore the remainder in the still had to be taken 
out after each distillation, allowed the application of this 
expedient the execution of a series of fifteen successive 
charges, and then, on examivation, the bottom revealed no 
sign of incrustation. The pitch produced on removal of the 
liquid portion of the tar is collected and solidified in tanks 
of brickwork, which, as regards cleansing and uniform cool- 
ing of the contents, are superior to iron vessels. Small frag- 
ments of piteh are rendered highly explosive through mi- 
nutely divided coal distributed throughout its mass; they 
are collected after emptying the tank, and melied together by 
the aid of steam. In respect to the examination of coal tar 
oils, it may be mentioned that oils lighter than water are 
tested with the hydrometer. and that the quality of heavy 
oils holding naphthaline and anthracene in solution is in 
general determined by their physical appearance. From the | 
numerous components of coal tar we single out carbolic acid, 
apthracene, and naphtbaline for examination, and also de- 
scribe in the following their modes of rectification. 

Crude carbolic acid is treated with 1 per cent. potassium 
bicbromate and its equivalent measure of sulphuric acid of 
66° B. The operation is carried on in a shallow dish, into 
which both acids are poured; they are then mixed with a 
solution of potassium bichromate, agitated for some hours, 
and exposed to direct light. The oil is drawn off into a jar, 
and distilled off at 170° to 198° C. The first fraction of the 
distillate is collected separately and added to a subsequent 
charge. while the residue in the retort is united with the tar 
oils. The fraction of 170°-198° C. is again submitted to the 
action of sulphuric acid and potassium bicbromate, distilled 
until the contents of the retort become thick, and stored up 
in 1 pound bottles. They are tightly corked, placed in a 
cool situation, and left to crystallize; the liquid portion of 
the crystallized product is removed by decantation, the bot- 
tles are placed in a water bath, hexted, and the liquid acid 
transferred to well-dried bottles. The value of carbolic acid 
is determined by distillation; 0°5 liter of carbolic acid is dis- 
tilled in a retort, and the distillate, the first portion of which, 
being condensed aqueous vapor, is rejected, divided between 
a series of flasks of 25 c. c. volume; they are immediately 
closed and cooled down tu 15°C. From the number of flasks 
filled with crystallized acid the approximate percentage of the 
crude sample is determined by calculation. 

Commercial naphthaliae is eitber a product of sublimation 
or crystallization, the former being obtained on an indus- 
trial scale by the following method: 

Crude naphthaline deposited from creosote oil is united 
with the residue obtained on distilling of raw benzol, and 
distilled in vertical boilers. The non-volatile remainder is 
added to the creosote oil and naphthaline treated in the 
state of fusion with 1 per cent. sulphuric acid of 66° B. The 
iron boiler employed in the operation has av interior lining 
of sheet lead, is first charged with naphthaline and then with 
sulphuric acid; after the impurities have subsided, naphtha- 
line is transferred to a second boiler, in which it is sublimed. 
Sublimation of the substance is aided by introduction of 
steam into the molten naphthaline, while the vapor, fraught 
witv solid particles, is carried off by a spray of steam which 
is forced through a pipe fitted into the cover in the appara- 
tus. The vapor issued from the outlet is collected in a room 
divided into two portions, io the first part of which are depo- 
sited molten and sublimed portions of naphthaline, along with 
it the condensed aqueous vapor; the liquid portion in the fore 
room is drawn off into tanks, and the solidified naphtbalive 








subjected to resublimation. Napbthaline is extensively used 
in the manufacture of artificial colors, for which purpose the | 


crystallized product is preferred, which is obtained by a pro-| ponent by pressure, 
cess often resorted to in chemical work, and is similar to | caustic suda can be substituted for benzol. 
Dry | besides anthracene, of which 8 per cent. enters into solution, 


that employed in the manufacture of carbolic acid. 


ter component, and the resulting anthracene cake with 36 to 
40 per cent. of anthracene further concentrated. The exam- 
ination upon paraffine is performed in the following manner: 
2 grms. of anthracene are heated with 10 c. c. fuming sul- 
phuric acid on a water bath for thirty minutes, during which 
time the entire quantity of paraffine becomes collected at the 
surface of the solution, the vessel and contents are cooled, 
and the solidified layer of paraffine detached from the an- 
thracene solution, washed with water, and weighed. For the 
purpose of increasing the percentage of anthracene in the 
above product, it is distilled with 30 per cent. of caustic 
potash. The operstion is conducted in horizontal cylinders 
of cast or wrought iron which are 2°2 meters long, 1:2 meters 
wide, and capable of holding 2 600 peunds. The vapor pro 
ceeds through wide tubes cooled by the surrounding air, the 
distillate gathered in large iron pans, and then left to crys- 
tallize; the resulting product contains 48 per cent. anthra- 








and leaves on incineration but 2 per cent. ash, and is there- 
fore exceedingly valued as fuel in melting of cast iron.— 
Ohemiker Zeitung. 








NEW APPARATUS FOR SCOURING GRAIN. 


THE annexed figure represents a new apparatus invented 
by Messrs. Touaillon, Sons & Co., for cleaning grain. The 
apparatus is applicable to all cereals and leguminous seeds, 
from which it detaches all the dust without harming their 
surface. 

It will be seen from the figure and the description of it, 
appended to this article, that the upper disk, which is pro- 
vided with hog’s bristle brushes, is fixed, contrary to what 
occurs in other machines of the kind. It is the lower disk, 
which is covered with thick buffalo skin, that revolves. The 
pressure of the two surfaces between which the rolling grains 


IMPROVED GRAIN SCOURING MACHINE, 


cene. The remainder in the cylinder is calcined, and the 
alkali recovered as poiassium carbonate. The loss of mate- 
rial caused by the distillation ranges from 2 to 12 per cent. 
A still higher grade of purity is attained by treatment in the 
cold with a measure of 140 per cent. heavy benzol of 140° to 
170° C., and separation of the insoluble from tbe liquid com- 
Creosote oil previously treated with 
Of the products, 


crude naphtbaline being separated from its liquid impurities | dissolved in heavy benzol, we mention phenanthrene, all of 
by repeated distillation, until soda lye extracts no longer | 


phenol, is melted in an iron caldron at 85° to 90° C, and mixed 
with 3 per cent. sulphuric acid of 66° B. The melted naph- 
thaline is then tapped off, and treated at the same tempera- 
ture with 6 per cent. of the above reagent; it is subsequentiy 
distilled, the distillate collected in large shallow disbes, and 
left to itself for crystallization. By this mode of operation 
the writer has been enabled to manufacture a product which 
retained the original white color on exposition to light for 
two years. 

The raw products wrought for anthracene are anthracene 
oils; it is extracted from them by crystallization. The crude 
anthracene contains about 28 per cent. of the pure substance, 





and is dissolved in a measure of 120 per cent. creosote oil, | 


free of phenol. A creosote oil with a boiling at 220° C. is an 
exceedingly suitable solvent. 


together in the cold, are pressed between layers of cloth, the 


whicb are recovered on removal of the benzol by distillation 
The oils used as solvent for anthracene deposit during the 
winter the solid hydrocarbons, and thus yield on fractional 
crystallization the dissolved substance, yet a better method 
for utilizing these products is to redistill them with coal tar 
or to use them in the manufacture of pitch. 

The numerous qualities of pitch have « specific gravity of 
1°18 to 1°25, and show a high percentage of finely divided 
coal. Its value depends upon the quantity of oils contaived 
therein; they are soluble in benzo), and can thus be separated 
from their impurities. The distillation of pitch is carried on in 
furnaces, which are hemispherical with regard to form, made 
of wrought irou lived with firebricks; they are provided with 
a manbole and outlet for vapors, which are condensed by the 
aid of air. They are charged with 2,000 pounds of pitch 


Both substances, being mixed | twice a day, yield 50 per cent. coke and 88 per cent. of lu- 


bricating vits, while the difference is lost as steam or inflam- 


washings rich in paraffine are collected and freed of the lat-| mable vapor. The coke obtained possesses a high density, 








— 














are being brushed is regulated by the gearing. The centrl- 
fugal force of the revolving disk throws the brushed grains 
against the open sides of the drum, and they afterward fall 
into the spout. The dust and dirt are blown out at the exit 
of the latter. The brush has no need of special surveillance 
while operating; it is only necessary that the distance apart 
of the disks shall be properly regulated according to the size 
of the grain. The velocity of the disks depends upon the 
result to be obtained. 

Description of the Figure.—A, frame; B, spout of the hop- 
per; CC, hand wheels for regulating the feed; D, fixed disk, 
furnished with bristle brushes; E, movable disk covered with 
buffalo skin; F, concentric drum whose circumference al- 
lows of the passage of the dust sucked into the annular space, 
G; H, external drum inclosing the cleaning mechanism and 
preventing the dust from becoming disseminated through 
the chamber; I, aspirator and fan, divided into two paris, 
one of which, through the conduits, J, sucks out the dust 
contained in the space, G, and the other expels tbat which 
has been carried along by the grain before reaching the 
spout, K; L, place of exit of the scoured grain; M, gearing; 

N, fast and loose pulleys. —Chronique Industrielle. 





WHAT THE BAKER CAN GET OUT OF A BARREL 
OF FLOUR. 


THE average price of regular wheat, says the i 
Tribune, known in Board of Trade lance as “‘ No, 2 
spring,” for the year 1883 was $1.0194 per bushel. The 
average price for the last eighteen years ending Dec. 31, 
1888, was $1.041¢. The average price for the last two 
months has been about 75 cents. 

With these figures in hand, the Tribune set about solving 
the question, ow much has this reduction of over 25 per 
cent. in wheat benefited the consumer? Isa loaf of bread 
apy bigger, or any better, or any cheaper than it was a year 
ago? The answer is not wholly satisfactory. In some 
cases the consumers have been given the full value of the 
reduction; iv others the bakers bave added it to the profits; 
and in many the surplus has been about equally divided be- 
tween baker and consumer. It has not been shown that the 
millers have gained anything by the redaction; if they have, 
it is buta trifle. It takes four and one-half bushels of 
wheat to make a barrel of flour, and as the offal or bran 
pays for the barrels and cost of grinding, the difference be- 
tween the price of the wheat.and the flour is clear profit to 
the miller. The cost of a barrel of flour would therefore be 
$3.871¢ with wheat at 75 cents per bushel. If the wholesale 
price of this flour is $4.75, the miller’s profit is $1.874¢. Of 
course this is not a net profit. as the value of tbe miller’s in- 
vested capital and many incidental expenses are left out of 
the question. It is claimed on the one hand that the keen 
competition in the business and the present condition of the 
trade render the flour-milling business anything but profit- 
able, while on the other hand it is argued that the price of flour 
is still above its actual proportionate value, and might be 
sold at a much lower price and still leave u fair profit for 
the miller. 

The wholesale price of ‘‘ Minnesota straights,” or regular 
baker’s flour, last year was $5.50 to $6 per barrel. 





present price is $4.75 to $5. The ‘‘patents,” or highest 
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grades of flour, cost last year $7 to $7.15 The present price 
is $5.75 to $6. The first-named class is used for making 


all ordinary bread; the second is used only in extra quality, | 


fancy, or *‘ Eureka” breads. 

No matter how flour may fluctuate in price, the price of a 
loaf remains the same. A reduction of $1 per barre] in 
flour would make only a reduction of a fraction of a cent 
in the price of a loaf. Since the present reduction in flour, 


some of the first-class bakeries have added two ounces to | 


the weight of each loaf, some of the bakeries have added 
one ounce, and some just give the same sized loaf as before, 
claiming that the difference is too little to allow of their 
making any change. A barrel of flour will make 820 tbir- 


teen-ounce loaves, 297 fourteen-ounce, 277 fifteen ounce, | 


260 sixteen-ounce, or 281 eightceen-ounce. A reduction of 
60 to 70 cents per barrel will allow the baker to add one 
ounce to his loaves and still have the same profit. Last year 
the common bread, retailed at five cents per loaf, and sold 
wholesale at four cents, was made iv fourteen-ounce loaves 
at the leading wholesale bakeries. It is now made fourteen, fif- 
teen. and sixteen ounce size, and the consumer can easily test 


the fairness of his baker by weighing aloaf. Given the weight | 


of the loaf, it is no bard matter to figure up the baker's 
profit. 

The flour is not the only article used that is lower than 
last year; yeast, for instance, that was 25 cents per pound 
last year, is now only five cents, and labor, fuel, and other 
items of expenditure have also been in some degree reduced, 
The average cost of manufacture, including labor, rent, and 
everything except flour, might be put down at $2 per barrel | 
for the wholesale bakeries. With $5 for flour this will 
make $7, which is about the maximum cost for common 
bread at present. The product will be 260 sixteen-ounce 
loaves, which, at four cents each, amounts to $10.40, leaving 
a handsome profit of $3.40 per barrel, or vearly 50 per 
cent. But if the baker makes bis dough into fifteen-ounce 
loaves, the returns will be $11.08 per barrel; and if into 
fourteen ounce, it will be $11.88 per barrel, a profit of $4.88. 
But to the larger bakeries, using twenty-five to forty barrels 
of flour daily, the profits are undoubtedly even greater than 
this. The cost of distribution may be greater, but it is 
more than counterbalanced by the labor-saving and other 
advantages incident to extensive manufacture. On the 
whole, it is net too much to expect and demand that the 
five-cent loaf of common bread shal] at present be of good 


and it was agreed that six bours afterward an examination 
| and test of the contents should be made in our presence. At 
the bour stated the hood was removed, and, by means of a 
thermometer which Mr. Berjot bad provided himself with, 
we found in the first place that the heat of the liquid was 
81°, the loss having been only 19° in six hours, If we take into 
account the delay that occurred during the verifications, and 
the double examination that was made, we may allow that, 
upon proceeding regularly, the reduction in temperature 
would not be more than 15°, On another band, by taking 
special precautions, that is to say, py slightly super- 
heating the refractory brick and employing a double hood, 
lor even a slightly heated woolen covering, a still greater 
umount of beat might be kept up—say about 90°. 

After ascertaining the degree of beat, a potage au pain was 
ut opce mixed. The bread was saturated in an instant, and 
the aroma and quality of the soup left nothing to be desired 
Afterward the meat was taken out and found to be thorougb- 
ly cooked, as were also the vegetables, The experiment was 


therefore perfectly conclusive in favor of Mr. Du Tailles’s | 


apparatus, The director of the Normal School asserts that 
all kinds of ragouts, game, poultry, meat, and vegetables 
| can be cooked in the same manner, and says the apparatus 
| has already been used at bis house more than sixty times, and 





quality and a full pound in weight. 

The superfine bread sold by most of the leading bakeries} 
is made with milk from ** patent” flour, and is sold at = 
and seven cents per loaf. Some of the bakers ure now 
making these loaves eighteen ounces, the former weight | 
being fifteen and sixteen. An eighteeu-ounce loaf of the 
finest flour made with dairy milk is not dear at seven cents | 
to people who can afford it as a luxury, but it is pot by any 
means to be recommended as a substitute for a plain one- | 
pound five-cent loaf iu a laboriug man’s family, where every 
cent counts. 

Some years ago, when competition in the baking trade 
was exceedingly keen, and when the weight of a loaf was of 
less consideration than its size, some bakers began making 
big, spongy, soggy loaves from bad flour, whitened with 
alum and doubly swollen with extra yeast, the bread being | 
ofa character that was deleterious to health. The more 
respectable hakers met this competition by agitating for 
municipal action on the subject, and eventually a series of 
ordinances were passed providing that bread should be pure 
aud wholesome, and sold only by avoirdupois weight. For 
a short time the ordinance was obeyed, and the manufacture 
of the cheap sponge loafs put to an end. Gradually the or- 
dinances, like many others in the municipal code, fell into 
disuse, and came to be regarded as a dead letter. The! 
“pound” loaf dwindled to 15, 14, 18, and finally to 12 
ounces, Its weight was determined solely by the honesty of 
the baker who made it and the grocer who sold it. But the 
ordinances, it is alleged, changed the trade considerably by 
educating the people on the value of bread, so that the trade 
in the cheaply-made article bas been practically killed. The 
proprictors of the first-class bakeries say they would like to see 
the ordinance enforced, and bread sold by weight only, but 
they also aid that there is but little necessity at present for 
the law. Probably there is a big trade still done in the 
light-weight dyspeptic loaf, and it would be well if house- 
holders would clip this article out for reference, and see that 
their grocers give them fair and honest value. That is the 
only way to bring the bakers to time. 

As a fit conciusion to the above, we learn from a London 
letter to the Pittsburg Dispatch, that there isa general out- 
ery in Europe that, while wheat has gone down to the lowest 
point reached during the present century, bread remains as 
dear as ever. The bakers and the millers are so far the only 
men who get the benefits of the bountiful crop. Bread sells 
in London at about 4 cents a pound, and pays 300 per cent. 
profit to the miller aud baker. In some places in the south 
ern part of England the same quality of bread is sold at a 
little over two cents a pound, and pays a good profit to the 
producer at that. ‘There is, however, nothing to be aston- 
ished at in these extortions of the trade when we take into 
consideration the fabulous prices which are paid for tea, 
coffee, sugar, and other articles of first necessity at retail, 
and the unprecedentedly low prices at which they are sold 
wholesale. Tea, for instance, sells at auction in Londra at | 
about 20 cents a pound. and cannot be bought at retail at 
less than 65 cents.— Milling World. 


THE NON-CONDUCTING HOOD. 


Tas invention has for basis the well known principle that 
the cooking of food my be effected through a preservation, 
for a given length of time, of the requisite amount of heat 
that bas first been obtained. Tbe hood consists of a dome- 
shaped contrivance of very thick felt, which is covered with 
cere-cloth, and is designed as a cover for a pot, saucepan, 
tureen, or any vessel whatever that contains food which one 
desires to cook or keep hot. The saucepan or other vessel 
is placed upon a heated refractory brick that rests upon a 
piece of thick felt, the hood is placed over the whole, and 
the apparatus is complete. 

The object is to effect a saving in the ‘fuel generally used 
for cooking food, to effect a saving in the time and surveil- 
lance that are necessary in all other methods, and to keep 
solid and liquid food hot at all hours of the night and day 
without any danger of spoiling it through excess of heat. 

In order to show us how the apparatus works, Mr, Lecornu 
du Tailles, the inventor, had prepared at the house of the 
director of the Normal School all the elements necessary 
for making aconsominé soup. At exactly balf past ten, a 
sauce;an of enameled iron, which stood upon an ordinary 
stove, having reached the boiling point (100°) was placed 
in front of us upon an isolated table upon which lay the | 
disks of refractory brick. Then the hood was placed over all, ' 





THE NON-CONDUCTING HOOD. 


always with the same success. The steward of the Normal 
School gives the same testimony. 

Asap adjunct to the kitchen, the apparatus may be em- 
ployed for keeping solid or liquid food hot for twelve or 
fifteen hours or more. Aside from its simplicity, the hood 
has the merit of requiring no expense or trouble to operate 
it.—La Nature. 


CHEMISTRY.* 
By Wriuiam H. Taceart, D.D.S., FREEPORT, ILL. 


PosstBLy there is no branch of the natural sciences that 
has more of the mysterious connected with it than chemistry. 
The various objects which constitute external pature present 
to the observer an infinite variety of quality and circum- 
stances. Some are brittle; others are elastic and tough. 
Some natural objects are endowed with life; others are life- 
less; they may be moved, but do not move themselves. 
Some bodies are in a state of incessant change; while others 
are so immovable and unchangeable that they seem to be 
everlasting. In the midst of this diversity of external ob- 
jects, where lies the domain of chemistry ? 

When air moves iv wind, when water moves in tides, or ip 
the fall of rain or snow, the air and the water remain air and 
water still; their constitution is not changed by the motion, 
however frequent or however great. A bit of granite thrown 
off from the ledge by frost is still a bit of granite, and no 
new or altered thing. Ifa solid bit of iron be reduced to 
filings, each finest morsel is metallic iron still, of the same 
substance as the original piece, as will appear if a piece be 


sufficiently magnified under the microscope. The melted | 


fluid lead in the bot crucible, and the solid lead of the cold 
bullet cast from it, are the same in substance, only differing 
in respect to temperature. In all these cases the changes 
are external and non-essential ; not intimate and constitu- 
tional. They are called physical changes, and do not change 
the composition of the molecules, and, therefore, do not 
change the nature of the substance acted upon. 

When iron is exposed to the weather it becomes covered 
with a brownish coating, which bears no resemblance to the 
original iron; and if exposed long enough, the metal com- 
pletely disappears, being changed into this very different 
substance, rust. So, too, the fragment of granite broken 
from the ledge, exposed for centuries to the action of air 
and rain, becomes changed, and after a time could not be 
recognized as granite. All these changes involve alterations 
in the intimate constitution of the bodies which undergo 
them; they are called ‘* chemical changes,” and do affect the 
nature of the substance. 

To show, in a single experiment, a physical and a chemi- 
cal change, I have made a solution of calcium chloride in 
water, which makes simply a physical change; I pour with 
it a small quantity of sulphuric acid, another physical 
change, for it simpl 


nature of the substance, or chemical change, and, as you 
see, the two transparent fluids are changed into a white 
solid, and have formed a substance in which you can 
neither recognize calcium chloride nor sulphuric acid. 
Mixtures of two or more substances may be formed by 
mingling them in all conceivable proportions, but a com- 
pound formed by chemical action consists of certain invari 
able proportions of its constituents. Thus, oxygen and 
hydrogep may be mixed in any desired proportions, but 
they will unite to form water only in the ratio of one part 


* Paper read before the Illinois State Den‘al Society, 
Register. 





divides the acid; but the moment the | 
two substances unite, we have a complete change in the| 





! 
| oxygen to two parts bydrogen. When iron rusts, the oxy- 
| gen of the air combines with the metal ut the rate of three 
| ounces of oxygen to seven ounces of iron. No chemist can 
| make three ounces of oxygen unite with six ounces of iron, 
| Ip a mixture the constituents are said to be free; in a com- 
| pound they are suid to be in combination. 
| Possibly a greater proportion of our success as dentists, in 
| treating the cases as presented to us, comes from thorough 
cleanliness, Another large item of our success lies in the 
| cleanliness of our offices and persons; and as water is the 
| type of cleanliness, it may not be out of place to show the 
| composition of this most abundant and useful article; at the 
| same time this will show you what is meant by the chemical 
symbols. In the first place, we will take the water, and ask 
of what it is composed, In this case I shall use electricity 
as the key to open it up. By means of electricity the 
chemist is enabled to decompuse almost every known com- 
pound. I have bere an ordinary bichromate potash battery, 
the poles of which are connected with this vessel containing 
water with a few drops of acid added to make it a better 
conductor of electricity; over the poles of this battery I 
place two test tubes, to collect what is given off. [Experi- 
ment.] You see that one pole las generated twice as much 
gas as the other. Now, if I take this larger volume of gas 
}and place a lighted match in it the light is immediately ex- 
tinguished, showing that the gas will not support combus- 
tion, but it takes fire and burns itself, showing that it is 
different from air. Sg secon | This gas has been 
named hydrogen. The other gas, if treated the same way, 
not only supports combustion, but increases the flame, 
showing it to be different from air and the other gas H, and 
one volume only was present to two volumes of the H, show- 
| ing the composition of water to be H,O. This decomposi- 
tion was produced by what is called ‘ electrolysis.” Now, 
if we can form water again out of these two gases, it will be 
conclusive proof that this is the composition of water. If 
these two gases were mixed together again and ignited, we 
} would Lave a violent chemical combination followed by a 
| loud report, and a drop of water would be the result. Thig 
can be shown in acrude way by burning H in the air as in 
this experiment. I form the H gas and light the smali 
flame, and over this hold a glass tube; the musical tone 
mace is caused by minute explosions as the hydrogen unites 
with the oxygen of the sir, and you see the tube is covered 
| with moisture, and a drop of water forms. 

As water is composed of H,O, it is a very easy transition 
}to come to that much talked of compound, peroxide of 
| hydrogen, which has for a symbol H,O., or ove more atom 
|of O, or in other words, oxygenated water. This substance 
in the pure state is a sirupy liquid, having a disagreeable 
metallic taste, somewhat resembling tartar emetic. When 
jtaken into the mouth it causes a tingling sensation, in- 
creases the flow of saliva, and bleaches the tissues with 
| which it comes in contact, It is a very unstable compound, 
land even at ordinary temperatures is decomposed, The 
[aeare substance, as we use it, is, however, more stable, 
and can be boiled, and even distilled, without suffering de- 
composition. Substances containing sulpbur are decom- 
| posed by it at the expense of half its O. Its therapeuti- 
| cal action in the treatment of alveolar abscess bas been 
|explained in this way: ** When the peroxide. of hydrogen 
comes in contact with pus, the extra O it contains is lib- 
erated so rapidly that the bydrogen and sulpbur of the 
tissues immediately combine with it, resulting in H,SO,, 
or sulphuric acid in small quantity, sufficient to glaze the 
surface of the pus-producing area, thus affording an op- 
portunity for the exuding protoplasmic material to organize 
into new tissue. The remaining unsatisfied atoms of O 
quickly distend the pus sac, and force the contents through 
the root or fistulous opening.” —Harlan. 

To show that these chemical changes do take place, I have 
made some sulphureted hydrogen (H,S), the principal dis- 
agreeable substance found in pus or in the decomposition 
of albuminous substances, and to this I add the peroxide 
of hydrogen H,Q., and test the product formed, and find it 
to be sulphuric acid. [Experiment.] 

While we are on this subject of remedies for alveolar ab- 
scess, it may be a very good time to speak of carbolie acid, 
our old stand-by. This substance is made from coal-tar, 
and is a more agreeable antiseptic than creosote. That 
there is a chemical difference between them can be easily 
shown, and for those who are anxious to know for cer- 
tain which they are using (as the one is so often sold for 
the other). the test can be made in a few minutes: 

First—Carbolic acid is soluble in glycerine; creosote is 
not. 

Second—Carbolie acid precipitates nitro-cellulose from col- 
lodion; creosote does not. 

Third—Carbolic acid gives a brown color with ferric 
chloride and alcohol; creosote gives a green color with ferric 
chloride and alcolol. 

Fourth—Curbolic acid gives a violet color with ferric 
chloride and water; creosote gives a green colur with ferric 
chloride and water. 

Carbolic acid coagulates albumen, and as albumen is one 
of the principal ingredients of pus, it is a question whether 
the wholesale use of carbolic acid in these cases is admissi- 
ble, especially when the pus is forming. Just the fact that 
the case gets along well by using it, is not always proof 
positive that the proper medicinal remedy bas been used; 
for the same case, treated witb a remedy that would not co- 
agulate the pus, might have got along much better, and 
there would not bave been the insoluble compound formed 
for nature to remove by absorption; in other words, the 
simple pus would be easier to absorb than the insoluble co- 
agulated pus. Let those who have implicit faith in the 
action of these remedies (carbolic acid and creosote) in all 
cases, try treatiag their next case of alveolar abscess by 
simply going through the same process with water, and they 
| will be surprised at their success, and will come to the con- 
clusion that success in the treatment of alveolar abscess 
comes in a great measure from persistent mechanical clean- 
liness. 

In using either of these two remedies in the cases men- 
tioned, the object is said to be to disinfect the tooth. Now, 
a disinfectant is a smell-destroyer, and these two substances 
are disinfectants only in a very small degree, and that small 
degree is due more to the mechanical removal of the decom- 
posed. mass than to any chemical combivation caused by the 
|remedies. To show that carbolic acid is not a true disio- 
| fectant, we have simply to place it in contact with the most 
| disagreeable odor we have to remove, which is sulphureted 
| hyd n. I have here some water saturated with this 
| offensive gas; now, by adding the carbolic acid, even in ex- 
|cess, we have no diminution of the smell, simply for the 
| reason there has been no chemical change. If I now add 


| chloride of zine to the same kind of a solution, a chemical 


1884.—Dentai | Change takes place, and the smell is destroyed, showing the 
' proper action of a disinfectant. 


(Experiment. ] 
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To show this chemical change I form the equation H,S+ 


ZoCl,=Zn8+2HCl. In this change the chlorine, which al- 
ways has a great affinity for hydrogen, has united with it, 
and thus broken up the compound, destroyed the smell, and 
formed bydrochloric acid—2HCl. 

There are a great many iv the profession who cry down 
amalgam fillings, not because they think they will not save 
teeth, but because they say that the mercury they contain | 
bas av injurious effect on the health of the patient. For the 
benefit of those who take this ground, and the fact that it | 
comes legitimately under the head of chemistry, I have here | 
a very delicate test for the presence of mercury, either free | 
or in combination with metals, as we find it in amalgam. 
By taking « solution of nitrate silver and adding ammonia | 
until it becomes cloudy, and then adding enough more to 
make a clear solution, and using this as an ink to write | 
with, and placing the paper over the amalgam plug and al- 
lowing it to remain in the dark, the writing turng dark, show- 
ing that the mercury is coustantly giving off fumes. I have 
performed tbis experiment with an amalgam plug that was 
in a tooth forty-two years, and it apparently gives the test as 
well as a younger one, and the beauty of it all is that the 
patient’s health was not destroyed. 

Another of our common remedies that bas a few interest- | 
ing chemical thoughts connected with it, is arsenic. This is 
aremedy that does pot lose its identity very readily; in 
other words, it remains as arsenic, I suppose, for an indefi- | 
pite period, and may be detected as a poison months and | 
even years after it has been used. I have herea solution | 
made from the pulp of a tooth destroyed by arsenic; the | 
remedy was allowed to remain in the tooth two weeks. [| 
have very carefully followed tie rule for detecting arsenic 
by Marsh's test; that is, by testing the purity of the zinc 
and ucid to find that no arsenic was present to begin with. 
Now, by pouring the solution containing the pulp into the} 
bottle where nascent —— has access to it, and passing it 
through ciloride of calcium to absorb all moisture, and by 
burning the gas, we have formed on a piece of cold porce- 
lain beld in the flame a characteristic black, sooty deposit. 
[Experiment.] This isa very delicate test and accurate, for 
we cannot get this same kind of a spot from any other sub- 
stance that we can use. It is said that the one seven-thou- | 
sandth of a grain can be detected. This test was performed | 
with the small end of the pulp, showing that the arsenic was 
absorbed into the pulp and was not merely on the surface, 
as some say. To show the destructive effects which arsenic 
has, and to show what might come from tlie careless use of 
this remedy, I have here a piece of the process from around 
the roots of a lower molar, the death of which was caused | 
by the careless use of arsenic. It seems the patient, a young | 
lad sixteen years old, went to a dentist to have an aching | 
tooth extracted. The dentist pulled the crown off, leaving | 
the pulp entirely exposed and the roots still in their place; 
of course it ached fearfully, and the boy was afraid to have 
it touched with the forceps again, so the dentist said he 
would destroy the nerve by putting medicine on it, so he 
put arsenic directly on the exposed pulp and bleeding gum 
witbout any precaution whatever. In the course of a few 
days the face commenced to swell, and the patient fell into 
my baads, and a worse, gangrenous looking mass could | 
hardly be imagived than that presented by looking into his | 
mouth. In the course of a week the gum bad all sloughed | 
off that side of the jaw, and the process around the broken | 
tooth and the adjacent ones began to come away in pieces. 
This piece I show you was the largest one, and was the | 
process from around the broken tooth. Immediately after | 
the patiept came into my hands, I took away as much of the | 
diseased parts as I could get, and made the test as just | 
shown, and found arsenic. This shows conclusively that | 
the remedy used was arsenic, and it also shows the results | 
that may follow its careless use. | 

[t is a well-known fact that the manufacturers of the zinc 
preparations seem to persist in sending out twice as much 
powder as is necessary for the liquid, For the benefit of 
those who wish to utilize their extra powder, I think it proper | 
to tell how to make the oxyphosphates. The liquid is phos- 
phoric acid. 
on old bones or by burning phosphorus in oxygen. The; 
kind used for the cement preparations is called glacial | 
phospuoric acid, and can be bought at any drug store (it isa | 
solid), and by adding sufficient water to dissolve it, and 
evaporating this until it is of the consistency of glycerine, | 





we bave an excellent liquid that will go with any of the| nm 


powders. The powder is made from oxide ziuc bought at | 


| that we shall describe. 





ingredients and the difference in the burning is what makes | in the United States Patent Office, and renewed the said cav- 


one cement work differently from another. 


NEW METHOD OF RENEWING THE LIQUID OF 
SECONDARY PILES. 


As well known, it is necessary to often renew the electro- 
ly tic liquid in secondary piles, on the ove hand because of 
the electrolysis that occurs therein during tbe charge of the 
elements, and on the other because of ils continuous evapo- 
ration. The disengagement of noxious vapors due to elec- 
trolysis and evaporation, as well as the fouling of the atmo- 
sphere of dwellings as a consequence thereof, have given 
rise to a large number of experiments, with a view to finding 
a remedy for such a state of things, 

It was for the purpose of obviating these inconveniences 
that Mr. E. T. Starr constructed the new secondary pile 
Mr. Starr proposes to lead the elec- 
trolytic liquid through conduits to the secondary piles, and 
to renew it in the latter in measure as they become ex- 
hausted, while serving iu a system of electric lighting or 
distribution of power trom a central station. 

The arrangement (Fig. !) consists of a case located in the 
cellar, and containing a secondary battery of sufficient power 
to supply the lamps of the house in which it is installed. The 
door, A, is provided with a strong lock. B, B, represent the 





Fie. 2 


elements of the pile mounted upon a shelf. Ag, c, is a stop- 
cock on the rubber tubes, k. Upon the top of the case 
there is a reservoir containing the diluted liquid. When 
it becomes necessary to furnish electrolytic liquid 
to the pile elements, the valve, G, is lifted automati- 
cally, and the liquid enters t!.e compartment, E, and from 
thence runs to the elements. In order to have an automatic 
renewal of the liquid, the valve is attached, through the in- 
termedium of a stiff rod, to one of the extremities of the 
lever, f, which carries an armature, C, at its otber end (see 
details in Fig. 2). I represents a rod which is so arranged as 
to pass through the top of the box, and which carries at its 
| extremity a float that follows the variations in the level of 
| the liquid contained in compartment, E. When the level 
| lowers too much in the elements, the float falls, and thus 
| causes the upper insulated extremity of the rod, I, to close 
the local circuit, 1, 2. In this latter there is an electro-mag- 
| net, H, whose armature attracts the lever, and thus opens 
the admission valve. When the level rises, the contrary 
occurs. 

L represents a reservoir in which the gases disengaged 
through electrolysis or evaporation may be collected in 
order to be utilized later on. Instead of leading to the 
reservoir, the tube, K, might end out of doors, so as to pre- 
vent the noxious effects due to the disengagement of vapors. 
—La Lumiere Electrique. 


THE TELEPHONE CLAIMED BY MEUCCI. 

THE Globe Telephone Co.’s (New York) exhibit at Phil- 
adelphia attracted considerable notice. This company was 
formed to work the Shaw patents, and now controls as well 
the Hadden inventions, which are, for the present, kept en- 
tirely secret. Litigation is pending between this compavy 
and the American Bell Telepbone Company, and the docu- 


for this litigation. 
The documents above alluded to are as follows : 
The affidavit of Antonio Meucci, of Clifton, Staten Island, 


is to the effect that he believes he is the origiuval and first in- 


ventor of a system of telegrapbing by sound, and that he 


1849. That he continued to experiment in the years 185 


the drug store, and by calcining it at a white heat for two|etc., and also in Staten Island, and that in 1860 he depu 


hours and then grinding it in a mortar we have an excel- | 
lent powder. Some manufacturers put in borax, silica, and 
powdered glass before calcining it; and the addition of these 
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Fic. 1.—STARR’S METHOD OF 


RENEWING SECONDARY PILES. 


his friend, Mr. Henry Bendelari, then of New York, and 
now of Toronto, who was going to Europe, to interest prop- 
er persons in his invention, That in 1871 he filed a caveat 






| eat as long as he could spare the money therefor. In 1872 
| he states that in company of his friend, A. Bertolino, of New 

York, be tried tu interest Mr. Grant, then President of the 
|New York District Telegraph Company, and frequently re- 
peated his claim as the said original inventor to the public 
press, a repetition of wbich was published in New York 
|} city, on March 6, 1880. Further, he makes oath that, ow- 

ing to injury received by bim iv the explosion upon the 
| Stuteo Island ferry-boat, the Westfield, and the resulting ill 
| health, loss of time, movey, and business, be has been totally 





| unable to pay for the necessary models, drawings, attorney's 


| fees, etc., to complete bis applications for patents for his 
|telephone. This affidavit is dated March 20, 1880. 


The affidavit of Angelo Bertolino, of New York city 





1.—MEUCCI’S TELEPHONE SAID TO HAVE 
BEEN MADE IN THE YEAR 1857. 


Fie. 





|(above mentioned), is to the effect that in 1871 be had to 
| draw some papers concerning Meucci’s invention and system 
for the transmission of the human voice by electric wires, 
| called the telephoue. 
| The affidavit of Esterre Meucci, the wife of the inventor, 
states that in Havana, Meucci, while engaged as director 
of the mechanism at the Town Opera House, sometimes de- 
voted bis attention to making various articles of galvano-plast- 
| ic, and made experiments endeavoring to speak to another per- 
| son at some distance through ‘‘ the use of the wire attached to 
bis electric battery.” That ‘the persons with whom he 
made experiments, as well as myself, heard words through a 
| Wire, but not satisfactorily plain to my husband.” Mentions 
the burden she has been, on account of incurable rbeuma- 
tism, to him, and she corroborates Mr. Bendelari’s statement 
about his being asked, in 1860, to interest capitalists in 
Europe. It then touches on the subject of the explosion, 
| and states the amount of their indebtedness for the necessaries 
|of life and forthe expenses of sickness. It goes on to re- 
late that when Meucci had somewhat recovered from bis in- 
| juries he recommenced bis experiments, and borrowed money 
| for drawing the necessary papers in the English language (be 
being not familiar therewith), and that be filed bis caveat, 
Mentions the Grant matter, and then deposes that she sold 
some of Meucci’s devices to a second-hand dealer of Clifton 
(ove John Fleming) to get money to support themselves, and 
| corroborates her husband’s affidavit, 
The affidavit of Mathias Egioff, of Clifton, Staten Island, 
states that he assisted Meucci in several works of bis iv- 
| vention, ete., and that about the years 1860 or 1861 Meucci 
| told him his experiments were made in order to enable bim 
to succeed in the transmission of the buman voice by the 
| electric wires, ‘Touches on the period after the explosion, 


This is made by the action of sulphuric acid | meuts to which we shall allude are im part those prepared | and states that the apparatus he bas seen iv Mr. Meucci’s 


| home are the same in kind, shape, and material as those used 
|and seep by him in 1859-60 and 1861. 

| The affidavit of Nestore Corradi, of New York, an artist 
| by profession, states that about 1857 and 1858 be drew for 
| Meucci a sketch, and that on that occasion Meucci told him 


1ade the discovery in Havana, on the island of Cuba, in | it represented ‘‘ one of the two persons he had to operate at 


jeach end of the electric wire of a transmission of a long 
| distance of the human voice,” and that Meucci told bim he 
had invented it, and called it a telephone. 

The affidavit of Luigi Tartarini, of New York; who knew 
Meucci in Havana, and also in New York, states that io 
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The dotted lines indicate the electric current from the inductor pipe. 
Fie. 2.—LINE OF SEVERAL MILES. 





1849 he saw him making experiments to transmit ‘‘ the human 
voice by electric wires,” and goes on to say that he saw the 
experiments continued in Clifton in 1857 and 1858. Alludes 
to the explosion, and also says that instruments recently seen 
in the hands of Meucci are of the same kind and description 
as those seen by him in Staten Island in 1852-53-57 and 
1859, and speaks of the inventor’s poverty. 

The affidavit of Henrico Bendelari testifies to the correct- 
ness of the statements respecting his trip to Europe, and as 
to his having seen in 1860 what is now known as a telepbone, 
and intended to enable persons to speak at a distance from 
one another, and as to his beivg asked to organize a company, 
or obtain the necessary assistance. 

The affidavit of Patrick Kehoe, of Clifton, who heard 
Meucci say that be was making instruments in order to 
succeed in the transmission of the human voice, and that was 
about the years 186! or 1862, and heard through Meucci’s 
wires the sound of his voice without distinguishing the 
words, and that said wires were connected with galvanic 
batteries. 





The affidavit of John Lidell, agent of the late Charles 
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Chester, of New York, testifies to the following entries in ni = The mouth-piece or speaking utensil in combina- 
t 


the books of the said Charles Chester: | tion w 


“To Antonio Meucci, of Clifton Brewery, Staten Island, 
August 10, 1858, seven pairs magnets on one base, 
Paid August 2, 1858. 

“To Antonio Meucci, of Clifton Brewery, Staten Island, 
August 14 1858, twelve cells Grove battery, $1 50, $18. To 
altering magnets and making new cores, $42 (total $60).— 
Paid August 20, 1858,” 

The affidavit of Gaetuno Negretti states that in 1844 he 
went to Havana, and had there some galvanic batteries pur- 
chased from his late brother Henry Negretti, of Negretti 
and Zambra, of London, and sold them with some other in- 
struments of electricity to Mr. Antonio Meucci, and after- 
ward in New York, in 1851, bought for bim otber imple- 
ments for the same object. 

The affidavit of E. F, Secchi de Casili, of New York, 
states that he is the editor of the semi-weekly uewspaper the 
Keho of Italy, published in New York; was informed in 
1858, by Meucci, that he was the first inventor of tbe tele- 
phone, which fact was published 1859. File of papers siace 
destroyed. 

The affidavit of Ferdinand de Luca, formerly Italian Con- 
sui-General in the city of New York from the year 1867 to 
1878, and at present (July, 1880) Minister Resident of Ltaly 
in China, is to the effect that he knew Meucci, and that he 
knew him to be the inventor of several discoveries, and that 
it is within his knowledge that the said Meucci, many years 
previous to his going to New York, and during his residence, 
was ‘‘ making experiments to succeed in the transmission of 
tbe human voice by electric wires—what is now called tele- 
phone.” Also speaks as to his poverty, and the ussistance 
rendered by himself and other Italian gentlemen. 

The affidavit of Angelo Bertoline (before mentioned) re- 
lates to a conversation with the aforesaid Mr. Grant. 

The affidavit of L. D. Cunningham, of New York, states 
that he knew Meucci for many years, aud in 1877 went to 
New York to live, and took Meucci’s papers for the purpose 
of introducing the subject to scientific gentlemen, among 
them Professor Parmelee. That he did this because an ex- 
hibition bad been given at Steinway Hall about September, 
1877. Professor Parmelee, having seen the caveat and de- 
scriptions, expressed surprise xt what he found in the papers, 
and said: ‘‘If this be true, Meucci has the first claim,” or 
words to that effect, and mentions the aforesaid Stetson, the 
one who took out the original caveat, about 1876, as being 
with Bell, Gray & Co. 

Having now given what we think the most interesting 
parts of the above affidavits, we will conclude our notice of 
this exhibit by giving a drawing of one of Meucci's tele- 
phones exhibited here, together with a copy of the caveat 
filed in 1871, and a reproduction of the drawing said to be 
the original one on which the caveat was based. Fig. 5 re- 
presents a concave mouthpiece on a tube, A, into which 
tube the cup, B, fits ; through the center of the cup, B, an | 
electro-magnet is inserted by means of the screw, 8. The 
diaphragm indicated by dotted lines, as at D, is made, we 
are informed, of a substance capable of induction, and the 
line, O, represents the orifice just above it. 

Fig. 6 is the copy of the aforesaid drawing. 

" ification. —The following is a description of the in- 
vention sufficiently in detail for the purposes of this caveat : 

“*T employ the well-known conducting effect of continu- 
ous metallic conductors as a medium for sound, and increase 
the effect by electrically insulating both the conductor and 
the parties who are commnuicating. It forms a speaking 
telegraph without the necessity for any hollow tube. L| 
claim that a portion or the whole of the effect may also be 
realized by a corresponding arrangement with a metallic 
tube. 

“I believe that some metals will serve better than others, 
but propose to try all kinds of metals. 

** The system on which I propose to operate, and calculat- 
ed, consists in isolating two persons separated at consider- 
able distances from each other by placing them upon glass 
insulators, employing glass, for example, at the feet of the 
chair or bench on which each one sits, and patting them in 
communication by means of a telegraphic wire. I believe 
it preferable to have the wire of larger area than that 
ordinarily employed in the electric telegraph, but will ex- 
periment on this, Each of these persons holds to bis mouth 
an instrument analogous to a speaking trumpet, in which 
the words may be easily pronounced and the sound con- 
centrated upon the wire. Another instrument is also applied 
to the ears to receive the voice of the opposite party. 

“All these, to wit, the mouth utensil and the ear instru- 
ments, communicate to the wire at a short distance from the | 
persons, The ear untensils, being of a convex form, like a 
clock glass, inclose the whole exterior part of the ear, and | 
make it easy and comfortable for the operator. The object | 
is to bring distinctly to the hearing the words of the person | 
nt the opposite end of the telegraph. 

“To call attention, the party at the other end of the line | 
may be warned by an electric telegraph signal or a series of 
them. The apparatus for this purpose and the skill in 
operating it need be much less than for the ordinary tele- 
grapbing. 

** When my sound telegraph is in operation, the parties 
should remain alone in their respective rooms, and every 
practicable precaution should be taken to have the surround- 
ings perfectly quiet 

“The closed mouth utensil or trumpet and the inclosing 
the persons also in a room alove both tend to prevent undue 
publicity to the communication. [ think it will be easy by 
these means to prevent the communication being understood 
by any but the proper persons, 

“It may be found practicable to work with the person 
sending the message insulated and with the person receiving 
it in a free electrical communication with the ground. Or 
these conditions may possibly be reversed, and still operate 
with some success, Both the conductors or utensils for 
mouth and ears should be—in fact, 1 may say, must be— 
metallic, and be so conditioned as to be good conductors of 
electricity. 

‘*I claim as my invention and desire to have considered 
as such for all the purposes of this caveat: 

“The new invention herein set forth in all its details, 
combinations, and sub-combinations. 

** And more specifically, I claim: 

“* First. A continuous sound conductor electrically in- 
sulated. 

‘** Second. The same adapted for telegra hing by sound or 
for conversation between distant parties electrically insulat- 








‘* Third. The employment of a sound conductor which is 
also an electrical conductor as a means of communication by 
sound between distant points. 

‘** Fourth. The same in combination with provisions for 
electrically insulating the sending and receiving parties. 





han electrically insulating conductor. 
‘* Sizth. The ear utensils or receiving vessels adapted to 


sulating sound conductor. 

** Seventh. The entire system comprising the electrical and 
sound conductor insulated and furnished with a mouth- 
piece and ear-pieces at each end adapted to serve as speci- 
fied. 

‘Ip testimony whereof I have hereunto set my name ip 
presence of two subscribing witnesses. 

Antonio MEvcct. 

** Witnesses: 

* Shirley MeAndrew. 
Fred’k Harper.” 

‘©1871. Caveat No. 3335. Antonio Meucci, of Clifton, 
County of Richmond, State of New York. ‘Sound Tele- 
graphs.’ Ree’d Dec. 28th, 1871 ; Petition, Dec. 28th, 1871 ; 
Affidavit, Dec. 28th, 1871 ; Specification, Dec. 28th, 1871. 
Cush $10, Ex’d, H. M. N., E. A. M.” 

ELECTRIC CONVEYERS. 

Tue applications of electricity to the actuating of loco- 
motives are daily developing. A few months ago we gave a 
description of some of the most recent electric rails and 
tramways, and to-day we complete those data by a descrip- 





| tion of two ingenious systems which are now under experi- 
ment. 
The first of these apparatus, that of Danchell, a model of 


$50.— | apply upon the ears in combination witb an electrically in- | which is at present operating at the London Aquarium, is 


| designed more especially for the electric carriage of small 
| objects, such as postal packages, although, as we shall see, 
it may be adapted to road locomotives, It consists of an elong- 
ated box supported by two large wheels guided between two 
| rails superposed in the axis of the box. The telpherage and 
Lartigue apparatus, on the contrary, are guided and held hy 
the equilibrium of their load, and through the depression of 
their center of gravity beneath the cable or rail from which 
they are suspended—arravgemenis which are preferable, 
| owing to their being less costly and occasioning no friction, 
| but presentiog in certain causes grave difficulties. Mr. Lar. 
' tigue’s apparatus is merely an adaptation, by Siemens, of 
electric traction to his system of elevated, single rail rail- 
way. This system, which is intermediate between convey- 
jers by cable and rail, or tramways properly so-called, jis 
scarcely fitted for application to oe but [ght locomo- 
tives and those of small power. he ease with which rails 
can be insulated (except perhaps in rainy weather), the sim- 
— of the arrangement and management of dynamos, 
and the lightness and harmlessvess of the latter, all indicated 
electricity as the motive power to be selected for the estab- 
lishment of the Lartigue system on a large scale in warm 
countries, where they came into competition with Jenkin’s 
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Fies. 7 anD 8.—DIRECT ACTING LOCOMOTIVE. 





oenrre 


——— ee a 


_ 





NovEMBER 22, 1884. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 464, 


7409 











— 


system of telpherage. We trust that this new application of 
electricity will be crowped witb success. 

The pence of the Dancbell conveyer is sufficiently il- 
lustrated by Figs. 1 and2. The track consists of two rails, 


A and B, one of them carrying the entire load, and the other 
(B) serving to guide the train and conduct the current, the 
return of the latter occurring through the earth. 
rails are kept parallel by frames, 
pieces, D. 
Ww 


These 
, Supported by cross- 
The conducting rail, B, is set intoa block of 
ood, B,, which is protected by felt, B,. The locomotive 














as well known, by the balancing of a load on each side of 
an elevated rail, The dynamo, D, of Siemens’ D, type, 
drives the wheel, J, through the train of pulleys, 1, 2, 3, 4, 5, 
aod 6, which reduce its velocity from 1 to 8, so that, while 
the dynamois revolving 1,200 times per minute, the wheel, 
1, makes but 150 revolutions, and carries along the locomo- 
tive ut a velocity of 10 kilometers per hour. 

The wheel, H, simply performs the role of guide upon 
curves. The current from the generator enters the dynamo 
through the principal rail, V, and returns, through a wire 
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Fies. 9 anD 10 —ARRANGEMENT FOR DOUBLE RAIL. 


consists of two metallic frames, E F, lined with wooden | connected with the rollers, F, that rest against the rod, ¢, to. 





panels, G, that terminate in an angle of about 30° soas to di-| the rail, wv 


minish the resistance of the air. The top of the frame 1s 
guided (Fig. 3) by pairs of rollers, I, whose axes revolve in 
bearings, K, which are fixed to the rods, K,, are insulated 
from the frame, E F, by rings, K,and Ks, and are provid- 
ed with rollers, L, that come into play only upon declivities. 
The bearings are oiled by Stauffer lubricators, which are ca- 
pable of holding out for 200 or 300 kilometers. The lubri- 
cation of the boxes of the wheels, H, is effected through roll- 
ers floating in oil. 

The contact rollers, M (Figs. 1 and 4), two in number, are 
pressed against the rail, B, by springs, ani are made of cop- 
pered steel. These rollers, as shown in Fig. 5, are provided 
with flexible strips of phosphor-bronze, whose pressure and 
sliding secure a contact with the rail, B, and the cleanness 
thereof. 

The dynamo, N (Fig. 1), actuates only one of the wheels 
(H), and that through asteel rope. The stoppage at stations 
is effected by a simple interruption of the rail, B, he action 


>_* 


Fre. 13.-ELEVATION. 


(Seale one-tenth.) 


of which may be completed by that of a brake, N (Fig. 6), 
pressed against the axle of H by the expansion of the spring, 
N;, as soon as ths current from the electro, N, (which is de- 
rived from that of the line), ceases, and causes it to free the 
armature, N,. 

Figs. 7 and 8 (lettered to correspond with the others) 
represent a locomotive whose armature, P, constitutes, with 
its tire, H, the only driving wheel. The apparatus is 
guided on curves by the bearing of the rollers, Q, upon the 
guides, R. The slight distance apart of the carrying wheels, 
Ha, renders the describing of curves very easy. 

Figs. 9 and 10 show bow, with a few modifications, Dan- 
chell’s system may be applied to electric traction upon an 
ordinary two-rail track. Here will be seen, designated by 
the same letters as before, the analogous parts of the loco 
motive, whose dynamo, N, through the rollers, P, actuates 
the four driving wheels, H, which are pressed against P by 
springs. 

Lartigue’s conveyer (Figs. 11, 12, and 18) is characterized, 

















The engineman reverses and moderates the running of the 


| electrometor by means of a commutator and rheostat —Za 


Luméére Electrique. 


DEVELOPMENT OF ELECTRICITY IN A LEATHER 
CLOTTE. FACTORY. 

In one of the last numbers of the Zeitschrift fur Hlek 
tro-Technik, Prof. E. Mach relates a curious fact that be 
was called upon to witness, In the course of the winter 
1880-81 Messrs. Grob and Sons, directors of a large leather 


| cloth manufactory in the vicinity of Prague, asked him togive 


his opinion in regard to the measures to be taken to prevent 
the development of electricity at the moment when the 
pieces were passing over the finishing machine The de- 
velopment, in fact, was such that it not only proved 
an impediment to the manufacture itself, but also increased 
the chances of fire, and this led the insurance companies to 
impose burdensome rates. 

The remedy proposed by Prof. Mach was of the simplest 
nature. It was only necessary, in fact, to cause the dry side 
of the material, on coming from the machine, to pass over 











Fie. 1. 


a comb that communicated with the frame of the macbine. 
The recombination of the two electricities was thus effected 
without sparks, and the danger was removed. 


;at right angles, was arranged at d. 


great development of electricity—a circumstance that was 
not of habitual occurrence. It is to be supposed that with 
the folding of the fabric in the stores the tension wevt on 
increasing up to the moment when a discharge took place 
on one of the iron cross-beams of the roof, and that it was 
at this point that the fire originated. 

As a consequence of this accident, Prof. Mach was again 
called upon to study the question, and, briefly stated, the 
following is what a visit to the factory, and some experi- 
ments made with a finishing machine, permitted him to 
ascertain: (1) The lucs and colors employed in the manu- 
facture may take fire under the influence of smal] electric 
sparks; (2) contrary to the usual opinion in factories, all 
coloring matters retard the development of electricity only 
in proportion as they oil the surfaces, and there is no dif- 
ference between them; and (8) it is possible that the vapors 
emitted in the drying room become inflamed under the ac- 
tion of the electric spark; but taking into consideration the 
strong draught effected in these rooms, this is not a ~ery 
probable supposition. 





| 
| Fig. 2. 


Fig. 1 shows a diagram of a finishing machine. In the 
first place, the piece of cloth, 8, is drawn by hand between 
the knife, M, and the endless rubber belt, K, so as to bring 
it upon the toothed drum, 3. In this motion, the fabric and 
the rubber became charged with electricity of contrary 
name. The electricity of the belt, K, becomes dissipated 
very slowly, and it results from this tbat the yiece, even 
witbout friction, becomes electrified through induction in 
measure as it passes into the vicinity of K, the electricity 
of the same name flowing through the knife,M. When 
afterward, in the drying stove, the preces are assembled in 
folds, the tension increases, as may be readily seen. Prof. 
Mach found no better means of preservation than the one 
that he had already indicated; and he coufined himself to 
perfecting that. Instead of a single comb, a, a second one, 
The drum, 3, was sur- 
rounded with tin, and put in communication with the frame 
of the machine in such a way tbat it also performed the role 
of a comb. In the drying rooms, the passage ways were 
covered with a coating of graphite connected at the two ex- 
tremities with the metallic cross-beams of the room, thus 
allowing the electricity with which the fabric might still be 
charged to slowly escape. 

In the last place, an alarm apparatus (shown in Fig. 2) 
was arranged, upon the passage of the pieces. This was in- 
| closed in a zine box, 10 x 16 X 28cm. in dimensions, The 
comb alone projected, and the apparatus was interposed in 
|the circuit of a bejl which only rings when the tension in 
| the stove rises above a certain limit. In order to give an 
| idea of the sensitiveness of this alarm, it suffices to say tbat 
| it will operate under the influence of an ebonite rod electri- 
| fied by friction, and placed at a distance of 30 cm. from 
the comb. There is reason to hope that with these general 
| precautions all danger will be averted in the future.—La 
| Lumiere Hlectrique. 





THE QUADRILLE OF DOMINOS. 


THis name is given to arrangements such that the equal 
points are placed four by four, and consequently form 
squares like those shown in the annexed figure. Upon ex- 
amining this latter it will be seen that the first borizontal 















































This device gave the most satisfactory results for several | 
years, until the fall of 1883, when it was reported tbat the | 
factory had burned duwn. Prof. Mach says that his con- 
science was so easy that he was convinced that the accident 
was to be attributed to some other cause than the electric 
spark. In accidents of this kind, inquests do not throw much 
light upon the origin of them, seeing that those wbo are 
responsible endeavor to shield themselves. Among the Gif-| 
ferent versions derived from this inquest, the only one 
which had any interest from the standpoint under consider- | 
ation, and which was at the same time plausible, was that 
the connecting bolts of one of the combs might have fallen, 
and that the system designed to secure the ae of the fac- 
tory bad thus ceased to operate on that day. hat tended 
to confirm such a hypothesis was that the men who 
were working in the drying stoves noticed on that day a 
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12.—LARTIGUE’S CONVEYER.—END AND PLAN VIEWS. 
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QUADRILLE OF DOMINOS. 


row contains four large squares, and that the second and 
third each contains three, and tbe fourth four, or fourteen 
in all. A double piece is arranged at each corner of the 
entire square. 

To note this quadrille we shall inscribe, one after another, 
the number of points that is shown by any one of the small 
squares, which enter into the composition of each of the 
large ones. We shall begin with the first large square to 
the left, and, when we shall] have exhausted the first horizon- 
tal row, we shall proceed in the same manner with all the 
others, taking care in doing so to separate each from the 
preceding by a dash. Thus, the preceding quadrille will 
be represented by 
» 2, 0,.1, 5—4, 6, O—5, 6, 3—B, 2, 1, 4. 

have likewise been able to place the four lowest 

the corners, and to obtain the arrangement 
: 0, 2, 8, 1—1, 4, 5—6, 4, 0-2, 5, 6, 3. 


We 
domi 





(Senle one-tenth. ) 


This Qiiadrille is not the only one possible. Upon sub- 
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mitting the problems to deep study, we may demonstrate 
that thirty-four solutions can be obtained in which we al- 
ways'find the double blank, ace, deuce, and tray at the four 
corners, the other pieces occupying variable positions.— 
Science et Nature. 


THE ANTHRACITE COAL FIELDS OF PENNSYL- 
VANIA.* 
By Cares A, ASHBURNER. 
GEOGRAPHY. 


THE anthracite region is situated in the northeastern part 
of Pennsylvania, between the Washington meridian and that 
of 1° 10° east and the north parallels of 40° 25 and 41° 40’. 

It is divided into the following prominent divisions : (1) 
Southern or Pottsville Field, extending from the Lebigh 
River at Mauch Chunk, southwest to within a few miles of 
the Susquehanna River, directly north of Harrisburg, and 
embraced by Carbon, Schuylkill, and Dauphin counties. 
The eastern end of this field, known as the Lower Lehigh 
or Panther Creek basin, between Tamaqua on the Little 
Schuylkill River and Mauch Chunk, has generally been in- 
cluded by the coal trade in the Lebigh Field, from the fact 
that its coals resemble more closely the coals obtained in 
the Upper Lehigh region than those in the Pottsville Field 
west of Tamaqua, and since tbe shipments to market have 
almost entirely been made through the Lehigh Valley. (2 
Western Middle or Mahanoy and Shamokin Field, ly ing be- 
tween the easternmost bead-waters of the Little Schuylkill 
River and the Susquehanna River and within Schuylkill, 
Columbia, and Northumberland counties. These two coal 
fields (1 and 2) are frequently designated in a general way as 
the Schuylkill region, although parts of them are better 
known to the trade by names defining districts from which 
coals of special characteristics are mined, (8) Eastern Mid- 
dle or Upper Lehigh Field, lying between the Lebigh River 
and Catawissa Creek, and principaily in Luzerne County, 
with limited areas extending into Carbon, Schuylkill, and 
Columbia counties. (4) Northern or Wyoming and Lacka- 
wanna Field, lies in the two valleys from which it derives 
its geographical names, and is embraced almost entirely by 
Luzerne and Lackawanna counties. A small area in the 
extreme northeastern end of the field extends into Wayne 
and Susquehanna counties. (5) Loyalsock and Mehoopany 
Field+ jies within the area drained by the bead-waters of 
the Loyalsock and Mehoopany creeks, and is contained in 
Sullivan and Wyoming counties, This field is from twenty 
to twenty-five miles northwest of the western end of the 
Northern Field, Its geological structure resembles more | 
closely that of the bituminous field, in which it has until re- 
cently been included, although the composition of many of 
its coals entitles them to rank with a number from the an- 
thracite region. 

The area of the region is about 1,700 square miles. The 
natural geological and topographical boundaries of this area 
are formed by the mountains aud ridges made by the Pocono 
sandstone No. X; although no workable coal beds have 
been found stratigraphically below the Pottsville conglom- 
erate No, XII, the Lykens Valley or lowest anthracite beds 
being found in the latter formation, The greatest length of 
the region, from the northeastern end of the Northern Field | 
to the southwestern end of the Southern Field, is about 115 
miles, while the greatest width of the belt, containing the 
first four fields, is about 30 miles between Mauch Chunk and 
Shickshinny, near western end of the Northern Field. 

The approximate areas underlain by workable beds in the 
different fields are as follows : 


PONOD, 00.6:- 006000004 .«ss+««« 200 square miles. 
Hastern Middle. .........ssccecs ae ™ - 
Western Middle ........... — & * va 
Ee , ome ee. = - 
Loyalsock and Mehoopany...... Unknown. 

NEE  Winhbwena kan mcedavsnd 47 - ” 


HISTORY. 


The first record we have of the practical use of Pennsyl- 
vania anthracite is in 1768 and 1769, when it was employed 
for blacksmithing by two brothers named Gore, who had 
moved from Connecticut and settled in the Wyoming Valley 
near Wilkes-Barre. This was possibly twenty years subse- 

ueut to the commencement of coal mining in the United 
States in the Mesozoic bituminous basin in the vicinity of 
Richmond, Virginia. 

In 1775 it is reported that a cargo of coal was shipped in 
flat-boats from Wilkes-Barre down the Susquehanna to the 
government armory at Carlisle. 

The first organized effort for the mining of coal was in 
1793, when the Lehigh Coal Mine Company was organized, 
and purchased Jand at Summit Hill, nine miles frony Mauch 
Chunk, from Mr. J. Weiss. The Mammoth bed had been 
accidentally discovered on this land in 1791. In 1808, this | 
company loaded six flat-boats or river-arks, holding about | 
10 tons each, and started them down the Lehigh River for | 
Philadelphia; only two of these boats reached destination. 
No one knew how to burn the stone-coal, and it was consid- | 
ered worthless, In 1814 another shipment of five arks was 
made iu the same way, two of them reaching Philadelphia, 
the coal which they contained being sold to White & Haz 
ard at the Falis of the Schuylkill. This latter shipment was 

receded two years (1812) by nine wagon-loads of coal, 
Seabed to Philadelphia from the Schuylkib region. 

It appears that Judge Fell, of Wilkes-Barre, first used 
anthracite coal as a housebold fuel. In a memorandum 
dated Feb. 11, 1808, he says: ‘* Made the experiment of | 
burning the common stone-coal of the valley, in a grate, in | 
a common fire-place in my house, and find it will answer | 
the purpose of fuel, making a clearer and better fire at less 
expense than burning wood in the common way.” 

The first use of anthracite, in connection with the manu- 
facture of iron, dates from 1812, when White & Hazard 
purchased one of the nine wagon-loads from the Schuylkill 
region at the cost of transportation, and successfully used 


~* A paper read before the Engineers’ Club of Philadelphia, June, 
188+.— Proceedings. 

+ It has been suggested that this fleld be called the Western 
Northern (see map). 


NorTes.—This brief description was prepared by the author for | 


tne Proceedings of the Club in anticipation of the excursion 
through the Anthracite region ou Sepeoannee 6, 1884, tendered 
by the Philadelphia and Keading and Lehigh Valley Railroads to 
the members of the American Institute of Mini Engineers, 
American Association for the Advancement of Science, British 
Association for the Adv nt of Sei and other fovetqn 
sucieties. Refereuce has only been made to those features which, 
it wae thought, would be of cspecia) interest on this occasion. 

The black base of the accompanying map was printed from an 
engraved stone in the Dee ver ,? of the Second Geological Survey, 
by permission of the of Commissioners. 





| the coal in heating the furnace of their nail avd wire mill at 
| the Falls of the Schuy)kill. 

The regular shipment of anthracite coal to market, how- 
ever, did not commence until 1820, during which year the 
Lehigh Coal and Navigation Company sent 365 tons from 
their famous mine at Summit Hill to Philadelphia. In 1822 
the Schuylkill region is reported to have first —- to 
market 1,480 tons. In 1829, 7,000 tons were first shipped 
from the Wyoming region by the Delaware and Hudson 
| Canal Company, whose canal had just been completed ; the 
aggregate shipment from the entire region during the latter 
year being 112,083 tons. 

Antbracite for the generation of steam was first employed 
in January, 1825, under the boiler of Thompson’s rolling 
mill at Phoenixville. 

The first successful use of anthracite, as an exclusive fuel 
in the blast furnace, was at the Pioneer furnace, built dur- 
ing 1887 and 1838 at Pottsville by William Lyman, of Bos- 
ton. The first successful blast was blown in at this furnace 
on October 19, 1839. In recognition of the results ob- 
tained in this furnace, Mr. Lyman was paid a premium of 
$5,000 by Nicholas Biddle and others, as being the first per- 
son in the United States who bad made anthracite pig iron 
continuously for one hundred days. As early as 1824 at- 
tempts bad been made to use anthracite in charcoal fur- 
paces, mixed with charcoal ; this and many subsequent at- 
tempts prior to 1839 seem to have all met with failure. On 
July 8, 1840, Mr. David Thomas successfully blew in a 
furnace which he had built for the Lehigh Crane Iron Com- 
pany at Catasauqua, on the Lebigh River. Previous to this 
time Mr. Thomas had been associated with Mr. Crane in his 
experiments at Yniscedwin. The Catasauqua furnace was 
in active operation until 1879, when it was torn down. 

The First Geological Survey of this region by the State 
was commenced in 1836, and was continued at intervals un- 
til the publication of the final Report of the First Survey in 
1858. The results of this survey were in the higbest sense 
valuable; they are being supplemented, rather than re- 
placed, by the more detailed and practical work of the Sec- 
ond Survey. 

The Second Survey was commenced in August, 1880, and 
has been vigorously prosecuted since that time. The prin- 
cipal object of this survey has been to make the results 
practically useful to those directly interested in the explora- 
tion and exploitation of the coal fields. About one-third of 





the area of the region has been mapped by the survey, al- 


coal basins of that region, and ranging about eight miles 
wide and fifteen to twenty miles long, and the Nesco 
Mountain plateau, which crosses the Lehigh Valley and 
Lebigh and Susquebanua Railroads between White Haven 
and the southern rim of the Wyoming Valley, are excep. 
tions to the usual sharp profiles of the Pottsville and Pocono 
mountains. A general idea of the height of the region and 
surrounding areas above ocean level may be had from the 
following elevations of prominent points : 


Harrisburg (P. R. R. depol)................. 821 


Northumberland........ penbushSneeseuceecek ae 
re neenece onaesencen Me 
Shicksbinny........ ca hedcbbines 5650s keeeears ee 
 ininatninmtiih aeaa nbneebeneeee. ne 


Wilkes-Barre (L. & S. R. R. depot)........... 550 
Pittston (L. V. RB. BR. depot) ......cc0e-coeee. S71 


Scranton (D. L. & W. R. R. depot)........ os Va 
Port Clinton........ s  Seonb aes Sevdegeanuesce Ge 
Gobupikth HACGR.....cccrcsc-cosccce coos. e MO 
EEE <0 nkbasc mhbnnnendbetwaiies cackes’se 614 
IR acne oo 0s caibeinsacess cece ceccccccss FOR 
Tamaqua (P. & R. R. R. depot).............. 808 
Mahanoy City ....... ..... Corcerccerescese 1343 
INE 6 0 0.4 cece tani ntielt > wa ee a 1252 
Gilberton (P. & R. R. R. depot)........... . 1188 
BE, otida kitsch Gn eeaeeeetanensaccccas ... 859 
Mount Carmel... ......... paint ardog:6 ppkunkeene 1054 
Shamokin (P. & R. R. R. depot)............. 738 
Mauch Chunk (L. V. R. R. depot)............ 544 
Hazleton (L. V. R. R. depot)............. —— 
Drifton (L. & 8. R. R. depot).... ........... 1638 
White Haven (L. V. R. R. depot)............ 1148 
I SIS 046540000050 06000sdccenceencs 1802 


STRUCTURAL GEOLOGY. 


All the rocks found in or immediately surrounding the 
anthracite region are sedimentary, belong to the Palewzoic 
era, and are highly corrugated. These strata, which after 
their deposition were comparatively horizontal, have been 
thrown into the deformations in which we now find them, 
by the secular cooling and consequent contraction of the 
earth’s surface, after the close of the Paleozoic time. The 
prominent features in the structure of this portion of the 
State are illustrated by the accompanying verticul crogs- 
section (Fig. 1). 


Fre. 1. 





though the work cannot be said to be one-third completed, 
since the geology of the area not yet examined and surveyed 
is more difficult and less developed than that of the area 
already covered, 

These few facts connected with the early history and de- 
velopment of anthracite coal are interesting, when it is con- 
sidered that the mining and transportation of Pennsylvapia 
anthracite is the most important industry connected with the | 
development of any miveral, in any one State in the Union. 


TOPOGRAPHY. 


The grand features of the topography of the region have 
been determived by its structural geology. These consist of 
two distinct series of ridges or mountains, one formed by 
the Pottsville conglomerate, aud the other by the Pocono 
sandstone; and two series of valleys, that eroded out of the 
coal measures, surrounded by the Pottsville conglomerate 
ridges, and that cut out of the Mauch Chunk red shale No. 
XI, which lies between the two series of ridges. ‘The Potts- | 
ville conglomerate mountains rise from eight hundred to one 
thousand feet above their bases, while the Pocono mountains 
are generally, though not always, higher. The difference 
between the extremes of elevation within a radius of twenty- 
five miles rarely exceeds fifteen hundred feet, while that be- 
tween the extremes within a compass of two or three miles 
seldom amounts to more than one thousand feet. In speak- 
ing of these graud features, Professor Lesley says : ‘* Each 


| 


The denudation of the surface of the region by the natural 
eroding agents, which are still at work in a greater or less 
degree, has been very great, after the strata were upheaved 
and corrugated, From the top of Kittatinny Mountain have 
been cut away all the strata included between the Medina 
sandstone (part of No. [Y) and the highest coal measures 
(part of No, XIII) in the Panther Creek basin, measuring 
in the aggregate over 18,000 feet, perpendicular to the 
bedding. If the dip of the strata, after the corrugation 
was effected and before denudation had preceptibly taken 
place, was the same along a vertical line through the moun- 
tain as it is now, then as much as four miles vertical thick- 
ness of strata bave been eroded from the area marked by the 
Kittatinny crest. This mountain is one of the boldest topo- 
graphical features of the State. It extends from the Dela- 
ware Water Gap, between New Jersey and Pennsylvania, 
southwest for 90 miles to a point in Franklin County, twelve 
miles west of Chambersburg. The details of the structure 
between that portion of the mountain* included between 
the Lehigh and Susquebanna rivers and Sharp Mountain, 
formed by the Pottsville conglomerate, No. XII, which skirts 
the southeastern limit of the Southern Field, are different in 
many places from that shown in the accompanying section; 
the general structure, however, varies little. 

The northern end of the section through the Panther Creek 
coal basin has been enlarged (from scale of 3 miles to 1 ineb, 
rsveso Of nature, to a scale of 800 feet to 1 ‘nch, szy5 


Fig. 2 





coal basin is set in a double frame, being limited by a moun- 
tain of conglomerate, outside of which runs a narrow valley 
or trough of red shale, outside of which again runsa second 
and still higher mountain of white saudstone, the outside 
flank of which is always furnished with a terrace of red 
sandstone.” The surface of the valleys underlaid by the 
coal measures is undulated by small ridges, which are 
formed by the harder sandstones contained in the intervals 





between the coal beds. The coal beds themselves frequently 


form terraces along the slopes of the ridges, which permit of | 


the coal beds being easily traced, in many localities over 
considerable areas. The most prominent of these ridges 
seldom rise to a height more than half of that of the inclos- 
ing Pottsville conglomerate mountains, The Broad Moun- 
tain plateau, separating the Western Middle and Southern 
Fields, and ranging about five miles wide and fifteen miles 


long, the Upper Lehigh Mountain plateau, containing the | fing tue usining of 


of nature) to illustrate some of the details of the structure 
of the anthracite basins (Fig. 2).+ 








* Approximately defined by the lower border line of the ac- 
companying map. 

+The method which has been used for representing the coal 
beds rock strata in this section is that which has been adopted 
by the author for the cross-sections of the Geological Survey. a3 
follows: (1) Where a coal bed has been worked out in the plane 
of section it isshown by two lines, one at the top and the other 
at the bottom of the bed ; (2) where the position of a coal bed is 
certainly known, lut the coal has not been worked out in the 
plane of section. it is shown by a heavy black line ; (8) where the 
position of acoal bed can only be approximately determined, 


| with present available facts, is indicated by a single line ropes: 


senting the bottom of the ; (4 the rock strata are only s! 
where their character is u known. One of the primary 
objects of the Anthracite Survey has been to the results of 
its work of practical utility, and this method of constructing the 

hem of the greatest value to those super- 
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The Pottsville conglomerate (No, XII), underlying the! 
productive coal measures, has been thrown into broad, 
regular, and generally symmetrical flexures, while the over- 
lying softer measures, containing all the workable coals, 
except in those districts where the Lykens Valley beds have 
dimensions sufficient to be mined, are found conformable | 
to subordinate flexures of three kinds—symmetrical (central | 
anticlinal, Fig. 2), unsymmetrical (southern anticlinal), and 
reversed (northern isoclival).* In the case of the unsym- 
metrical and reversed flexures, the plane passing through | 
the axes of the flexures, as exhibited in the different strata, | 
is generally inclined down and toward the area of maximum 
disturbance. 

This area of maximum disturbance lies to the southeast of | 
the anthracite region, in the vicinity of Kittatinny Mountain, | 
and is coextensive with it throughout the central part of the 
State, crossed not only by this Medina crest, but by,the paral 
Jel mountains capped by the same formation, and constitut- | 
ing what are known as the Blue Ridgest in Pennsylvania and | 
the North Mountains in Virginia. This inclining of the un- | 
symmetrical und reversed flextures toward the north and 
northwest was formerly thought to be universal in the an- 
thracite region; recently, however, a number of exceptions 
pave been found io small anticlines and isoclines, which in- 
cline toward the south and southeast. In the case of the | 
accompanying sections, the Lehighton anticlinal (Fig. 1) 
and Panther Creek isoclinal (Fig. 2) follow the general law 
of inclination. 

The area of maximum folding and contortion of the coal 
bearing measures is in the Southern Field, where the occur- 
rence of isoclinals and sharp, narrow anticlinals and syneli- 
nals is more frequent. In the other fields the flexures 
gradually become flatter, broader, and further apart toward | 
the northwest. The structure in the Eastern Middle Field 
is an apparent exception; when it is remembered, however, 
that in this district the flexures in the coal measures are 
found at a much greater height above ocean level,and the coal 
basins are generally much shallower than in the Southern 
Field, the general conclusion holds true, for the most com- 
plicated structure is invariably found in the bottoms of the 
coal basins, where tbe squeezing of the strata was the great- 
est during the original plication.¢ 

The Northern Field, which is further removed from the 
area of maximum disturbance, is composed of a broad ca- 
noe-shaped basin with moderate dips, the surface of any one 
of the coal measure strata, in general, being but slightly 
undulated by broad low anticlinals and shallow synclinals; 
while the structure of the Loyalsock and Mehoopany Fieid,§ | 
which is still further removed, is identical with that of the | 
Pennsylvania bituminous field; the average maximum dips | 
of the coal bed ranging from between 3 and 5 feet to 100) 
feet. 

Some idea may be had, from the following table, of the | 
depths of some of the anthracite basins in which informa- 
tion has been obtained, of a sufficiently definite character, 
to permit of estimates being made. The elevationsare given 
in feet above the ocean level : 











NORTHERN Fretp, WILKES-BARRE BAsIN. 


Feet. 
Wilkes-Barre (L. V. R. R. depot).........- +549 
Mammoth bed outcrop on north side of 
basin, at Kingston Coal Company's 
SG SR Bes 54k n anced ene enh emees +788 
Mammoth bed outcrop on south side of 
basin, at Hollenback slope, No. 2 ..... +774 
Bottom of Mammoth bed basin under flat, 
north of Wilkes-Barre (estimated)...... —800 
Depth attained by workings at Prospect col- 
ee O.9s0ss enn eeineapeneeess «+. —3800+ 
Width of basin, 23,200 feet (4°4 miles). 


EASTERN Mripp.e Freip, Drirron Basin. 





Drifton (L. & 8. R. R. depot) ....... .-+- +1683 
Buck Mountain bed outcrop on north side of 

basin, at Drifton slope, No. 2. ....... +1692 
Buck Mountain bed outcrop on south side of 

UN i ik.c since. esecededcds.cebesceteus +1645 
Bottom of Buck Mountain bed basin. ..... +1150 
Width of basin, 2,250 feet (0°4 mile). 

Haz.LeETON Basin. 

Hazleton (L. V. R. R. depot).......... eos +1612 
Mammoth bed outcrop on north side of 

AE ee ee -. +1660 
Mammoth bed outcrop on south side o | 

basin, at Hazleton slope, No. 6....... - +1672 
Bottom of Mammoth bed basin............ + 850 


Width of basin along line through slope, 
No. 6, 3,800 feet (0°7 mile). 


WEsTERN Mrmppie Frecp, Mawanoy Basin. | 


Gilberton (P. & R. R. R. depot)............ +1188 
Mammoth bed outcrop on north side of 
basin, at Gilberton slope.......... .... +122 
Mammoth bed outcrop on south side of 
basin, at Draper slope.............++. « +127 
Bottom of Mammoth bed basin (estimated).. — 150 


Width of basin along line through Gilberton 
slope, 3,050 feet (0°6 mile). 


SouTrHERN Fretp, PANTHER CREEK Basin. 


(Near Tamaqua.) 


Tamaqua (P. & R. R. R. depot) ........... + 803 
Mammoth bed outcrop on north side of 

RRR RRs octet, ee as See +1250+ 
Mammoth bed outcrop on south side of 

MGA. dasskneaeomathcadsin ceveeee 413004 
Bottom of Mammoth bed basin (estimated).. —1000 
Width of basin, 5,700 feet (1°1 miles). 


The region is exceptionally free from rock faults. No 
downthrow or upthrow faults have been defined, such as 


|ations. In 
| qua, about five miles a little south of west of the Nesque-| 








om siren ary region an fecctincl, ov a Sexure. Thane he strata 
rection on either side of the ax ne- 
rally calied an overturn, or overturned anticlinai. ” 


. a structure of these mountaing ond ridges Ss Sibestestes b 
»88-eections constructed 
be — contained in Report ¥, Sec. Geol. Sur. of Pa. - 
e difficulties which have been encountered i ining n 
ana in the bottoms of the ——_ basins foreshadow the renter 
=e ties ich will probably be met with in 
py in the bottoms of the Southern Field basins. Although 
yet — of structure are rarely duplicated in different districts, 
i evea careful mapping and study of the structural ge- 
pis fa | the Lehigh basins will aid materially in the most eco- 
—— development of the deeper portion of Southern Field 


cru Nis held has becn provisionally named, on the map, the West- 


{this brief description, are the fractures w 


| lithological characteristics are sufficiently constant, bhow- 


are so frequevtly met with in the English coal field, where the 
hade of the fault makes an angle of more than 90 degrees 





| with any one stratum on either side of the fault plane. The | 


only breaks in the strata which are a of mention in 
ich occur along | 
the reversed flexures, and which are properly calied reversed | 
faults. When the strata were corrugated and the overturns | 
formed, the tension of the strata along the axis of the isocli- 
nal was so great, that those on the upper side of the axial 
lane were shoved past those on the lower side;* these 
aults seldom amount to more than 300 or 400 feet, and io 
most cases where coal beds are inclosed in the faulted strata, 
the coal beds have been continued along the fracture or fault 
plane, but generally in a dirty, unworkable condition. Such 
faults have been encountered in the vicinity of Shenandoah, 
and along the south side of Bear Bidge, in Schuylkill Coun- 
ty, and in the vicinity of Hazleton, Plymouth, and Wilkes- 
Barre, in Luzerne Couuty. 


STRATIGRAPHICAL GEOLOGY, 


The rocks outcropping in heregion are stratified, and 
were deposited during the Paleozoic era, 

The thicknesses of the several formations vary considerably 
along their outcrop in different portions of the field; their 


ever, to permit of an easy recognition by the experienced 
geologist wherever they are exposed. The names of the 
periods and epochs under which these strata have been 
commonly grouped, with their accompanying thicknesses, 
as determined by the Geological Survey along the Lehigh 
River in Carbon County, south of the eastern end of the 
Southern Field (Fig. 1), are exhibited in the following ta- 





bles : 
Palaowiec Era. 
I. CARBONIFEROUS PERIOD. 
Feet. 
XIII. Productive Coal Measures ...........-.. 975 
XII. —— Conglomerate (Seral, Millstone 
ee cniedine aweniae i aenss 
XI. Mauch Chunk Red Shale (Umbral)...... 2170 
X. Pocono Sandstone and Conglomerate 
CVORPOEUERE)... ccccccccsece cose voce 1255 
Il, Devontan PERIOD, 
1X. Catskill Sandstone (Ponent)..... ....... 7145 
( Chemung Shales and Sand- 
Nias 6000 0600556000: Vergent } 1290 
Portage Shales and Flags. . 
a Slates and re and 290 
amilton Sandstones an 
wie Weldon. Cadent > 269 
Marcellus Shales and Slates | 800 
Upper Helderberg Limestone ( Post 
Caudi Galli and Schoharie; Me- | Atsent 
b  GOUNs a cine ssacuaceddas .+ | ridian. 
VII. Oriskany Sandstone (Meridian).......... 340 


III. Upper Smcrran Perron. 


Lower Helderberg Limestones and 
VI. | Shales (Pre-Meridian,.... ........ 295 
Onondaga Shales (Scalent)........... 
V. Clinton Red and Gray Shales (Surgent).... 2000 
Medina Sandstones........ 665 
IV. {Oneida Sandstones and Levant 
Conglomerates. ......... 


IV. Lower Sruvrian PERIOD. 


11. i Hudson River Slates ran t. ... 60004 


Utica Slates.......... 
Il. Trenton and Calciferous Limestones (Au- 
OE Pt aE OED --- 2000+ 


roral) 
I. Potsdam Sandstone (Primal)........ oe 


The numbers assigned to the epochs and formation are}: 


those which were adopted by the first Pennsylvania Survey. 
The geographical names were first proposed by the New 
York State’Survey, and have been generally made use of by 
geologists, wherever the strata composing these formations 
could be identified, throughout the Appalachian region. 
The New York nomenclature ended with the Catskill, and 
the names Pocono, Mauch Chunk, and Pottsville were first 
suggested for the higher Pennsylvania rocks by Prof. Lesley, 
in 1875. The names placed in brackets were introduced 
by Prof. H. D. Rogers during the progress of the First Penv- 
sylvania Survey. They bave, however, never been general- 
ly adopted. 

The areas in the region underlain by the formations Nos. 
XII, XI, and X are generally easily defined by the topo- 
graphy which they produce, although in places nv actual 
exposed outcrop may be found. The Pottsville conglome- 
rate forms a rim around the coal basins, and the Pocono 
sandstone and conglomerate an outer rim, with a valley 
ie between them eroded out of the Mauch Clunk red 
shale. 

The thickness of the Pottsville conglomerate varies great- 
hk In Nesquehoning Gap it measures 1155 feet (Fig. 3). 
Two miles to the east, midway between Nesquehoning Gap 
and Mauch Chunk, itis about the same thickness, while | 
four miles to the west, in the Nesquehoning Railroad tun- | 
nel,+ it measures only 880 feet, as given in the table of form- 
Locust Mountain Gap, directly north of Tama- | 





honing Railroad tunnel, it measures 1,280 feet. This vari- 
ability in the thickness in the Pottsville conglomerate witbin | 
short intervals may show an unconformability between the | 
underlying Mauch Chunk red shale No. XI (representative | 
of the Subcarboniferous or Mountain limestone), or an un- | 
conformability between the individual strata forming the | 
conglomerate measures. It is more probable, however, that | 
this change in thickness is due to an unevenness in the bot- | 
tom of the water basin at the time that deposition ‘ook | 
place, or to variable and changing water currents. 
The facts at present obtained do not seem to be sufficient | 
to attempt a final solution of the question, Prof. Lesley, | 
in referring to this phenomenon, concludes that ‘‘ the vari- | 
able thickness of the conglomerate must be discussed on one | 
of two hypotheses: either we must surmise extraordinary | 
and unaccountable variations in the quantity of sand and | 
gravel deposited on neighboring parts of the red shale sea | 
bottom, or we must apply the mechanical law, that the} 





* Faults of this character are illustra 
Alps, by Heim, in his work on mountain-ma’ 
+ The Rhume Run tunnel, back of the village of Nesquehoning, 
is frequently called the Nesquehoning tunnel, and was used solely 
for m pe pergcess’ it must be distinguished from aye 
— Lie tunnel through the Locust Mountain, ot 
0 


in the case of the, 


folding of a plastic mass shifts all parts of the mass to allow 
of its accommodation in a smaller space.” 

The thickness of No. XII declines rapidly toward Wilkes- 
Barre. At the Red Ash colliery, which is 25 miles due north 
from the Nesquehoning R. R. tunnel, and immediately south 
of Wilkes-Barre, the conglomerate measures but 97 feet. 
This change in the thickness of the conglomerate is as great 
in other directions, as shown by numerous sections made 
by the Geological Survey. 

The bogeys | in the thickness of the Productive Coal 
measures, and of their included coal beds, is relatively almost 
as great as that of the conglomerate; it would be impossible 
to select any one section to illustrate the thickness, charac- 
ter, and succession of the coa) beds and their included rocks 
throughout the region. 

The non-parallelism of the anthracite beds, in many locali- 
ties, is now proved beyond a question. In fact, it is doubt- 
ful whether the certain identification of any of the Carbon- 
iferous strata, over the entire coal region, can be accepted 
as at present determined, other than that of the Mammoth 
coal bed and the base of the Pottsville conglomerate, No. 
XIL Until the relationship of the anthracite beds in the 
different districts is established, it is folly to attempt, as bas 
often been done, to ideotify the anthracite coal measures 
with those in the Pennsylvania bituminous fields. 

The accompanyiug section (Fig. 3), measured in the 
Nesquehoning or Rhume Run tunnel, is as representative of 
the antbracite measures as any which could probably be re- 
ferred to. The Mammoth bed, which is 13 feet 10 inches 
thick in this section, changes, as do all] the otber coal beds, 
very much in thickness, in the number of separate benches 
of coal which it contains, and the amount of slate and poor 





coal which is included between the good coal benches or 
layers. Half a mile west of Summit Hill village, where the 
coal was first quarried in a surface cutting in 1792, the bed is 


jabout 50 feet thick; at one point, where a very careful 


measurement was made, the bed was composed of 21 sepa- 
rate benches of coal, having an aggregate thickness of 40 
feet 8 inches, which were separated by 20 layers of slate, 
with a total thickness of 12 feet 10 inches. The average 
thickness of the bed east of Nesquehoning colliery is esti- 
mated to be 29 feet, with 23 feet of mercbantable coal, and 
west of Rhume Run to tbe Schuylkill-Carbon County line 55 
feet, with only 27 feet of coal. 

Between the county line and Tamaqua the average thick- 
ness of merchantable coal contained in the Mammoth bed is 
about 27 feet, and the average thickness of the coal bed it- 


| self is 43 feet. In Colliery No. 9 of the Lehigh Coal and 


Navigation Company, west of Summit Hill village, the 
Mammoth bed has an average thickness of 50 feet, und con- 
tains on the average 25 feet of merchantable coal, At one 
point in the colliery, where the bed has evidently been sub- 
jected to a local squeeze, it measures 114 feet thick, and cou- 
tains 106 feet of coal; while a thickness of 60 or 70 feet for 
the bed, with 40 or 50 feet of good coal contained in it, is 
not unusual at many points in this mine. 

The Red Ash bed, which is the bed most extensively 
worked io the Panther Creek valley next to the Mammoth, 
has an average thickness in the eastern and western ends of 
the basin of about 13 feet, containing 9 feet of coal, while in 
about one-third of the area of the basin pear its center the 
— bed has an average thickness of 9 feet with only 5 feet 
of coal, 
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In. the Greenwood colliery workings, near Tamaqua, the 


following measuremeuts were made : 
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COMPOSITION OF PENNSYLVANIA ANTHRACITE. 




































































eet anteaters aie = ie cumaeas anauru.* se. 
Per Cent. of . 
Bed. ve Dip. Coal Bed. Coal. ey ad i a See . & 7 3ile 
bE CS RN RH bem cldlad lila lalal dit 
} 5 else ie? ig) 2 je] é | a sie 
G 57° 8 ft 2 ft. 60 Sal a 
F 7 3° - 50 
E 51° 20 « 18 “ 70 | 3 | Wharton Eastern Middle 3.713 3.080 86.404} .585| 6.218 | 100 | 1.620) 96.56) 3.44 | 28.07 
D 57° o' 7 5 ‘Mammoth ‘Eastern Middle 4.119 |3.084 86.379! .496| 5.922 | 100 || 1.617) 96.55) 3.45 | 27.99 
Cc 57" 8 6“ 60 2 Primrose Western Middle 3.541 3.716 81.590| .499 |10.654 | 100 || 1.654) 95.64) 4.36 | 21.93 
; pd A ge ; | & 5 ‘Mammoth Western Middle [3.163 /3.717 81.143 | .899 /11.078 | 100 | 1.657) 95.62) 4.38 | 21.88 
; | , 2 Primrose? (F)t Southern 3.008 |4.125 87.982) .506| 4.379 100 | 1.584) 95.52) 4.48 | 21.32 
2 [Buck Mountain (Western Middle 3.042 '3.949 |$2.662| .462| 9.885 100 | 1.667) 95.44) 4.56 | 20.93 
1 ‘Seven Foot Western Middle (8.410 |3.978 |80.868 | .512 '11.282 | 100 || 1.651] 95.31) 4.69] 20.32 
These facts, although local, are sufficient to show the 7 (Mammoth Southern 3.087 |4.275 |83.813| .641| 8.184)| 100 | 1.631) 95.15) 4.85 | 19.62 
great variability of the anthracite coal beds and the impossi- 3 [Mammoth Northern 3.421 4.381 ‘83.968 .727| 8.203 | 100 || 1.575! 95.00! 5.00 | 19.00 
an axcragetfor any considerable peciion. of the region, In| (8 Coal Bedt _ [Loyalsock 1.295 |8.100 |83.344 /1.031 | 6.280| 100 | ——| 91.14) 8.86 | 10.29 


the First Report of Progress of the Anthracite Survey a 
number of sections are given, with a view of indicating, as 
near as possible, the average thickness of the coal measures, 
and the average thickness of the coal beds contained, in a 
number of localities. A summary of these sections is given 
in the following table: 


| Total Thick- Total Thick- 
Location of Sections. ness of Coainess of Coal 
Measures. Beds. 


NORTHERN FIELD. 


Carbondale Basin, Forest City 


Colliery..... we sna auaen's 807' 7” 1Y 6 
Carbondale Basin, near Carbon 

dale. ... inva Giilicthin tp delaaalta 282’ 2° 13’ 
Lackawanna Basin, near Scran- 

ton iusieaninn cGianein aan 683’ 67’ 
Wilkes-Barre Basin, near Wilkes- 

ar ee 867' 3" 85' 3" 
Nanticoke Basin, wear Nanticoke. 918 95' 6" 

EASTERN MIDDLE FIELD. 

Black Creck Basin, near Gowen..| 558’ 1" } 38’ 1" * 
” = » ‘* Ebervale| 369 36’ 
Huaeleton Basin, Hazleton Colliery) 528 1 81 4 

WESTERN MIDDLE FIELD. 

Mahanoy Basin, Ellangowan Col-| 

liery.... veuiobamnsaeel she 767’ 107' 9” 
Shamokin Busin, Trevorton Es- 

hb idithilemieins beneeci: 6% 1408’ } 117’ 

SOUTHERN FIELD. | 

Panther Creek Basin, nexnv Tama- 

ea ere 2168 126 
Pottsville Basin, near Pottsville 8097 





The thickness assigned to the coal beds does not represe.:t 
the thickness of merchantable coal contained in the beds, 
but the thickness of the beds, including the layers of slate 
and bony coal contained between the benches of good coal. 


COMPOSITION AND ORIGIN OF PENNSYLVANIA ANTHRACITE. 


The analyses of anthracite coals which have been reported 
up to within a few years have been largely of small speci- 
mens collected in special parts of individual mines, and do 
not show either the compesition of the coal which can be 
commanded by the trade from the colliery or the true chemi- 
cal constitution of the coal in the bed throughout the mine | 
in which the individual specimens were obtained. The | 
larger specimens which have been collected for fuel tests | 
would seem to have been selected with too much discrimina- 
tion; for, comparing them with more recent analyses which 
have been made privately and by the Geological Survey, they 
cannot constitute a criterion for the classification of the coals 
which they represent. 

Thirty coals were recently collected by the survey in dif- 
terent parts of the region, and analyzed,* not so much to} 
show the composition of the coal contaived in the different 
beds, as the fuel constituents of the coals shipped to market. 
In collecting these specimens, it was thought desirable to 
test the value of the jadgment of the coal trade in discrim- 
inating between different coals, and in consequence the spe- 
cimens were obiained from the mines which were regarded 
by most consumers as producing coals of equal value. The | 
specimens were coilected from 100 to 200 tons of coal, as it | 
was ready to be shipped to market, the amount collected in 
each case for analysis ranging from 100 to200 pounds. The 
bulk of each specimen was then reduced by the ordinary 
methods used in sampling mineral products for qualitative 
and quantitative tests. The analysis of each individual 
specimen is recorded in detail on page xxxiv of the First Re- 
port of Progress of the Anthracite Survey. For present 
purposes it is not important to refer to the results in detail 
A table of averages is given below, which shows the mean 
character of the conls mined from the more important beds 
of the Nortbern Field, in the vicinity of Wilkes-Barre; the 
Eastern Middle Field, in the vicinity of Hazleton; the West- 
ern Middle Field, in the vicinity of Shenandoah; and the 
Southern Field, in the Panther Creek Basin. The maximum 
of fixed carbon obtained in any one specimen was 88°2 per 
cent, as against 90 to 93 per cent., as bas frequently been 
reported by different authorities. The minimum of fixed 
carbon was 78 per cent. as against 88 or 84 per cent., which 
has been generally constilguet to be about the minimum. 

One of the most extensively discussed questions connected 
with the region, and one about which the most unsatisfactory 
conclusions have been arrived at, has been the composition 
and classification of Penosylvania anthracites. The origi- 
nal division of our Pennsylvania coals into anthracite, semi- 
anthracite, -semi-bituminous, and bituminous was one 
founded iargely upon their geographical distribution, al 








* All the analyses referred to were made by Mr. Andrew S. McCreatb, 
vhemigt for the Second Geological Survey of Pennuylvania. 





| 
| f Called Red Ash bed in the Panther Creek basin, 
t This coal, according to the classification referred to below, 


* These analyses are arranged in the order of the percentage of fixed carbon in the fuel constituencs. 


would be called a semi-anthracite, on account of the percentages of 


| volatile matter and fixed carbon contained. The percentage of volatile matter is not as great, however, as that contained in many of the 
| coals from the Shamokin and Lykens Valley districts, with which the Loyalsock coal favorably compares. The Shamokin and Lykens 
Valley coals are called anthracites Ly the trade, and on this basis the trade must consider Loyalsock or Bernice coal nn anthracita 


though the supposed basis was the chemical composition of 
the cuals. These names, as they have been indelibly fixed 
upon coals produced from special sections or individual 
mines, will always to some extent be made use of by the 
coal trade; they have, however, vo scientific value. An in- 
teresting discussion of this subject was contributed to the 
| Transactions* of the American Institute of Mining En- 
gineers by Dr. Persifor Frazer, and was subsequently pub- 
lished in Report MM of the Second Geological Survey of 
| Pennsylvania. As a result, the following classification ¢ is 
suggested : 


) 





Classes of Coals. Ratio ——-—:1. 
| Vol.H.C. | 
Pe esimeeien a = 
| Hard-dry anthracite........ ........0.. from 99:1 to 12:1 
|Semi-anthracite .. .....ee.ceees from 12:1 to 8:1 

re .../from 8:1 to 5:1 
ditiat tideb ates wes .jfrom 5:1 to 0:1 


Bituminous. ... 


——— ——— ———____ - 


In arranging the coals under this classificatifu, and others 
| proposed, the accidental impurities, such as sulphur and 
earthy matter, are disregarded in the analysis, and the fuel 
constituents alone considered. ‘The fuel ratio of each coal. 
or the fixed carbon divided by the volatile hydrocarbon, is 
represented by the first term of the ratio expressed in the 
table. While this classification is probably the best which 
¥bas been suggested for our Pennsylvania coals, ‘and may be 
used provisionally as a scientific basis, the coals as at present 
graded by the coal trade could not be arranged under this 
or avy other classification; and I do not believe that we 
have sufficient data at present at our command to suggest a 
final arrangement which might be considered a scientific 
rating of the coals, and which would be accepted by the 
coal miners, venders, and consumers, 

The analyses given in the above table are of coals from 
all sizes (mixed) which are shipped from the different col- 
lieries. It is found in practice that after the coal is passed 
through the breaker and screened into different sizes for 
shipment, the purity of the different sizes, as regards fixed 
carbon and ash, is very different. This is indicated by the 
following analyses of specimens collected from the Hauto 
screen building of the Lehigh Coal and Navigation Com- 
pany. 


the ash obtained from the red and white ash ccals, which 
|are mined, respectively, in the Panther Creek basin: 











Red Ash Whire Ash, 
| ——____— ae | ee oa 
eee, Ce 47190 48°250 
Alumina........ 32°522 | 36 177 
Sesquioxide of iron..| 4°710 | 3200 
Oxide of manganese, ‘race, trace. 
Lime........ 3°640 1950 
| Magnesia............' 0°965 0921 
Sulphuric acd... 0°712= Sulphur..... *285] ¢490—Sulphur..... *196 


Phosphoric acid. 

Titanic acid.........} 

Undetermined alka- 
les, ete ped 7313 | 7249 


1°958— Phosphorus, °355} + 0923— Phosphorus, °408 
| “O°750 





/100°000 100-000 
' 





| 
It would appear, as far as investigation has proceeded in 
the anthracite region, that it is impossible to establish the 
geological relationship of the different coal beds from a 
study of the chemical analyses of the coals which they con- 
tain. From an attempt made in this direction,* it was 
| found that greater variations frequently existed between the 
analyses of duplicate specimens than between those of spe- 
cimens from differens beds. 
Orietn.—The existence of anthracite beds in Pennsyl- 
vania has never been satisfactorily explained. Two com- 
mon and popular explanations are offered: First, that they 
|are coked bituminous beds, the heat which has driven off 
| the volatile matter being derived fiom intrusive rocks; but 
| as no intrusive rocks have ever been discovered in the vicini- 
|ty of the anthracite region, this explanation fails; second, 
that the necessary heat for the coking process was produced 
during the original plication of the region. As an answer to 
| this latter explanation, it is only necessary to refer to the 
Belgian coal field, where the coal measures are not only 
highly corrugated, even more so than in the anthracite 
region, but the coals are bituminous,t containing bighb per- 
centages of volatile matter. In consicering both of these 
views, Prof. Lesley says: 

‘If anthracite coal be a coke, then it follows that it should 
have more ash than the coal from which it was made. This 
is not the case. It is difficult to find, after « careful search, 
a bituminous coal which runs so low in ash as the anthra- 
cite. And if 40 percent. of hydrocarbons have been ex- 








Matter. 
carbon. 


Volatile || 


Krsp oF Coa. E | 
B 


Fixed 








CoLok oF ASE. 


Salphur. 
Total. 


3 





Egg,. . . (17298.518| 88.489 


Stove, . . (1426/4156) 83.672 
Chestnut, . [1.732)4.046) 80.715 
Pea, . . . {1.700)3.894/ 79.045 











Buckwheat, ens ee 76 918 


.609 | 5.662) 100 |Light cream. 
572 |10.174| 100 |Cream. 

.841 | 12.666) 100 ” 

.697 | 14.664| 100 ” 

-714 | 16.620) 100 ° 














These coals are separated into the different desired sizes, 
according to the mesh of the screen over which they pass. 
The sizes noted in the above table passed over and through 
sieve meshes of the following dimensions: 





| 
Inches. | Inches. 


NN OF BURDR 5.00dne- 5 cis omsineinnia \through 4° | over 2°5 
ee are a. 25 * ia 
| REO apimnpciia atte . 1°75) ‘“* 1°25 
SP natnene: be, Kboneddscuans by 1°25; ‘* O°75 
rrr cae Cannas Od pemens, (60s = 075; “ 05° 
eer ia nae “ 0°30} “ 0°35 


In preparing the coal for market, pieces of what is known 
as bony coal are picked out as worthless and thrown on tbe 
dirt bank, The luster of this coal is dull, and it has a can- 
nelly appearance; much of itis believed to be as good a fuel 
coal as that which is shipped from the same colliery to 
market. In fact, analyses recently made of three speci- 
menst of this bony coal, from a certain colliery, proved 
them to contain more fuel constituents than the coal which 
wis sold to the trade. It has been suggested that the good 
bony coal be called ‘* Cannel Anthracite.” 

The ashes of the anthracite coals have varying composi- 
tions. The following two analyses show the composition of 

| * Vol, vi., page 434, 
+ See Report AC, page 15. 
+ See First Report of Progress, Anthracite Region, page 181 


celled to make anthracite, it should have 10 per cent. of ash 
to 6 in bituminous coal, which it certainly has not.” 

It is further suggested that the genesis of anthracite 
will probably be accounted for by an inquiry into the 
character of the original vegetation which went to form 
the coal beds. 

While I do not think that we have all the data collected 
in the anthracite region necessary to solve this question, I 
believe we are in possession of sufficient facts to suggest 
its most probable solution. The change of the original 
vegetable deposit into anthracite has probably been effected 
/to a great extent through a chemical process, by which a 

| portion of tbe carbon has been oxidized, forming carbonic 
«cid, at the expense of the combined oxygen, a portion of 
the combined hydrogen has been oxidized, forming water, 
;and a portion of the carbon and hydrogen bave been com- 
bined, forming marsh gas. The removal of the marsh gas 
(carbureted hydrogen) in this way, as pointed out by Bi- 
| schof, may convert bituminous conl into aptbracite. Al- 
though heat would naturally aid this conversion, it might 
|be the result of decomposition at ordinary temperature. 
|The heat, which was unquestionably produced in the an- 
| thracite region during the plication of the strata, has pos- 
| sibly helped the process, and the water which was held by 
the strata in their semi-plastic condition at the time of their 
| plication bas probably been a potent aid. Daubrée bas 
| Shown that a small amount of water raised to a temperature 
meng 300° and 400° C. will produce rock metamor- 
ism. 
The occurrence of an anthracite bed in the Loyalseck 








* See First Report of Progress of the Anthracite Region, page 184. 
+ The cosls are reported; however. to contain less volatile matter as 
grea’er :lepths are reached, in some cases becoming true anthracites, 
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field with a bituminous bed 60 feet vertically below it, 
where the strata are not plicated, but where they have all 
the structural peculiarities of the neariy borizontal strata in 
the pany «ten bituminous field, would seem to throw some 
light on this much-vexed question, and lend support to the 
explanation here pro . 

Tire question bas been asked, Why should the coal beds 
of the anthracite basins be more oxidized than those of the 
bituminous fields? Iu reply, Prof. Lesley suggests this 
answer: ‘‘ The undisturbed western coal measures consist 
largely of clay strata; these of the eastern coal measures con- 
sist ina much larger proportion of sand and gravel. This would 
favor the superior oxidation of the latter.” Another im- 
portant consideration is the fact that the circumstances, sub- 
sequent to and during the time in which the vegetable 
matter which composed the anthracite beds was accumu- 
lated, were probably more favorable to this oxidation. 
While the plication of the anthracite region would not 
seem to alone satisfactorily account for the origin of the 
anthracite character of the coals, yet the time and cir- 


cumstances under which it took place were probably more | can be better realized from av inspection of some of the statis- 
tavorable to its formation than in the Belgian field. Many | tics connected with their production, rather than from a/| 


ideas connected with this suggested explanation have been 


thrown out bya number of noted English and American | ed, of their natural characteristics, During the year 1883 | 


authorities, whom the author hopes to cite in a discussion 
of this subject to be published in the future, and who are 
not noted in this brief reference. 


MINING. 


The general methods of opening the anthracite mines 
are various, depending largely upon the mode of oc- 
currence of the coal bed. The early mines were mostly 
excavated out of the coal beds above water-level, in order 
to obtain natural drainage. This was accomplished (1) by 
quarrying the coal xt a natural outcrop, as at the old Sum- 
mit Hill mines, and as is being done at present in the vi- 


cinity of Hazleton; (2) by water-level drifts, driven along | 


the strike of the bed; (8) by water-level tunnels driven 
across the coal beds perpendicular to the strike [the drift 
and tunnel plans are illustrated by many of the abandoned 
mines, and those which are still being worked in Schuylkill 
and southwestern Carbon counties}; (4) by slopes driven 
down the dip of the bed; and (5) by vertical shafts. 


Between the lowest point of outlet to the mine and the | 


outcrop of the coal bed, the coal is worked from nearly 


horizontal gangways driven along the strike of the bed; the | 
coal between any two gangways being worked out from the | 
| district, is given in the following table: 


lower one by the ordinary pillar and breast system. In 
high dippivg beds the lift, or distance along the dip of the 
bed between any two gangways, varies from 75 to 100 
yards. In beds with low dips the positions of the gangways 
are dependent upon local conditions. The size of the gang- 
ways, pillars, and breasts or chambers varies according to 
circumstances, 

There are many modifications in the details of the pillar 
and breast system, that most generally employed in the re- 
giou, which are to some extent dependent upon the choice 
of the mine superintendent, but more generally are governed 
by the lay of the coal bed, its thickness, and the constitution 
and character of the inclosing rocks. 

The percentage of the amount of coal which is originall 
contained in the ground before mining is commenced, whic 
is left in as pillars for roof support, and the percentage 
which is taken out, is variable. In the high dipping 
beds of the Panther Creek basin, between Tamaqua and 
Mauch Chunk, the percentage of coal which has been taken 
out of the individual mines, from their original opening to 
the present time, varies between 51 and 69 per cent.; while 
for the entire basin, between the years 1820 and 1883, the 
amount of coal removed was 59 per cent., and that Jeft in the 
pillars aud other portions of the mines was 41 per cent. of 
the original contents. 

The better and more economical methods of mining 
which have been introduced into this basin during the past 
few years have resulted in taking out of the mines, for the 
years 1881 and 1882, 70 per cent. of the original coal con- 
tained. In other portious of the region, notably in limited 
sections of the Northern Coal Field, where the beds do not 
dip as steeply as in the Southern Field, and where the con- 
ditions for more economical mining generally obtain, as 
much as 80 or even 85 per cent. of the coal originally con- 
tained is taken out of the mines. 

This percentage does not represent the amount which is 
converted into commercial fuel, since the coal has to be 
broken into market sizes, and has to be freed from the slate 
and bad coal which is mixed with the good coal when sent 
from the mine to tbe breaker. This preparation of coal for 
market is attended with great waste. In the Panther Creek 
region, between the years 1820 and 1883, 32 per cent. of the 
coal originally contained in the worked areas was sent di- 
rectly from the mines and breakers to the dirt banks as 
waste, and only 27 per cent. was converted into fuel coal. 
During the years 1881 and 182 the waste coal only amount- 
ed to 24 per cent. of the original contents, and as much as 
46 per cent. was converted into fuel coal. 


tents of the coal beds which was taken out of the mines, 
more than half (56 per cent.) was thrown on the waste heap, 
while a little less than half was converted into fuel. During 
the years 1881 and 1882, of the 70 per cent. of the original 
contents taken out of the mines, only one-third (34 per 
cent.) was thrown on the waste heap, and two-thirds were 
converted into fuel. This gaiv is due to two causes: first, 
to mechanical improvements and greater economy in break- 
ing the coal; and, second, to the present consumption of the 
smaller sizes of coal, which were formerly thrown away on 
the dirt bank. 

The waste in the preparation of coal is due to breaking, 
to screening, and to attrition while the coal is passing from 
the chutes to the pockets and market cars. This waste 7s 
dependent upov so many varying conditions connected, not 
only with the construction and working of the breaker, but 
upon the character of individual coals, that it is impossible 
to give an average for the region. In the Shenandoah dis- 
trict the waste in breaking and preparing the Mammoth 
coal at a number of collieries was found to be 15 per cent. 
In the vicinity of Wilkes-Barre, in preparing coal from the 

Ash bed at several collieries, but 6 per cent. of waste 
was obtained, while in preparing coal from the Baltimore 
or Mammoth bed about 11 per cent. of waste resulted. In 
the Shamokin district the waste from breaking and screen- 
ing is reported in some cases to be as bigh as 25 and 30 
per cent, 

The utilization of the waste coal which is now thrown on 
the dirt or culm bank is a question of great economical im- 
portance to this region. veral methods have been sug- 
gested for preparing the fine coal and manufacturing it into 
blocks of various sizes, none of which have yet come into 
§eneral use. While it would seem to be practical to manu- 


facture such fuel under particularly favorable conditions, I 
believe that the final solution of the problem is not the ma- 
nufacture of the waste coal into forms which would make it 
a possible fuel, with the same conditions of combustion 
under which the varivus sizes of broken anthracite are used, 
but rather to manufacture a special form of grate and fur- 
nace where the waste coal can be consumed in its present 


and slate, this must be removed in order to obtain the best 
results. In other words, the design of the furnaces must 
be adapted to the existing form of the coal, and not the form 
of the coa! adapted to the existing formsof furnaces. I believe 
the most practical results in malieg use of waste coal have 
been obtained by Mr. J. E. Wootten, General 
the Philadelphia and Reading Railroad, who bas designed a 
special form of grate and furvace for its consumption in its 
| natural condition. 


STATISTICS OF PRODUCTION. 
| The economical importance of the anthracite coal fields 





stady of the brief description, which bas been here attempt- 


| the estimated shipment of bitumino1s coal io Pennsylvania 
| was 24,000,000 tons, and of bituminous coal in all the other 
' States about 40,000,000 tons, while the reported shipment of 
Petnsylvania anthracite was 31.793,027 tous.* The shipment 
of ¢nthracite was 79 per.ceut. of the total coal shipment in 
all the other States, and 33 per cent. of the total shipment 
of the United States, including both Pennsylvania bitumi- 
nous and anthracite coal. During the same year the esti- 
mated production of fuel coal throughout the world was 
885,000,000 tons, of which, it is perceived, the shipment of 
the anthracite region was 8 per cent. During the year 1883, 
according t» the Mive Inspectors’ reports, there were 886 
mines in operation in the region, producing in the aggregate 
| 83,955,831 + tens, In avumber of instunces the coal from 
several mines ‘s prepared at the same breaker and mixed, 
| ore to shipnivnt; so that, according to the report of Mr. 


ohn H. Jones, secountant for the transportation compa- | 


nies, there were enly 357 shipping collieries. In 1888 the 
largest producing ‘colliery was Breaker No. 2 of the Susque- 
hanna Coal Company, in the vicinity of Nanticoke, its total 
production for the year being 420,543-7 tons. 

The division of the field by the coal trade into regions 
and districts, with the amount of coal produced in each 


Wromine Recion. 









































Name of Diskticts amber of prodasing! = Pmtuetion 
Loyalsock, “ ee a 1 84,376.00 
Carbondale, . e e 21 1,728,858.00 
Scranton, e ° ° 40 4,725,315.00 
Pittston, . «2 » -« 39 2,173,144.50 
Wilkes Barre a 
Plymouth, ; } rn 59 7,400,095 .80 

Totals, . e ° 160 16,111,789.30 
LxenicH Recion. > 7 
Green Mountain, . ° 5 429,555.30 
Black Creek. . - ° 24 2,455,091.65 
Hazleton, . + « 15 1,443,448.00 
Beayer Meadow, ee 8 12 1,236,005.60 
Rity “5. « 3 56 5,564,100.55 
Scuvuytkit. Reeion. 
East Mahanoy, . + - 17 ~=—«|-—s«:1,482,887.45 
West Mahanoy, 56 5,174, 
Shamokin, . “ ‘ ° 21 1,439,567.35 
Panther Creek, . . 12 825,185.70 
East Schuylkill, . «© « 24 331,569.35 
West Schuylkill, .  . 30 428,810.55 
Lorberry, . “ ‘ 4A 167,191.35 
Lykens Valley, = 6 1,266,912.70 
Totals, ° ° e 170 11,066,268.00 
Grand Totals, . 386 "| 82,742,157.85° 





* This is less than the total production (33,955,831 tons) obtained from 
the Mine Inspectors’ reports. in the case of rome of the individual 
mines, it has been impossivile to discriminate between the shipment and 
the production, 


The difference between the production as given by the 
Mine Inspectors and the shipment as given by Mr. Jones is 





This shows that | 
from 1820 to 1888, of the 59 per cent. of the original con- | 


2,162,804 tons, which represents the amount of coal con- 
sumed at and in the vicinity of the collieries. 

| The coals which are sbipped from these different districts 
| have been generally divided by the coal trade into eight 
| classes, as follows: 

| (1) Hard white ash coal, that shipped from all the collieries 
| (58) in the Lebigh region, from 14 collieries iv the East Ma- 
hanoy district, from 34 collieries in the West Mahanoy dis- 
trict, from 9 collieries in the Panther Creek district, and 
from 6 collieries in the East Schuylkill district. 

(2) Free burning white ash, that shipped from the Loyal- 
sock basin, from all the collieries in the Carbondale (26) and 
Scranton (41) districts, from 27 collieries in the Pittston 
district, from 80 collieries in the Wilkes-Barre district, from 
15 collieries in the Plymouth district, from 1 colliery in the 
East Mahanoy district, from 21 collieries in the West Maha- 
noy district, from 8 collieries in the East Schuylkill district, 
and from 17 collieries in the West Schuylkill district. 

(8) Sebuylkill red ash, that shipped from 1 colliery in the 
West Mahanoy district, from 1 colliery in the Panther Creek 
district, from 5 collieries in the East Schuylkill district, and 
from 8 collieries in the West Schuylkill district. 

(4) Shamokin, tbat shipped from 19 collieries in the Sha- 
mokin district. 

(5) Lorberry red asb, that shipped from all the collieries 
(4) in the Lorberry district. 

(6) Lykens Valley red asb, that shipped from all the col- 
lieries (6) in the Lykens Valley district. 

(7) Trevorton, that ship from 2 collieries in the Sha- 

mokin district. 
(8) Wyoming red ash, that shipped from 1 colliery in the 
| Pittston district, from 6 collieries in the Wilkes-Barre dis- 
trict, and from 7 collieries in the Plymouth district. 





* Includes Loyalsock shipment (20.14 tons). Ton equals 2,240 pounds. 
+ Includes Loyaisock production (84,876 tons), 





form. Of course, where the culm is filled with poor coal | 


Manager of | 


on the aa coal - 49°08 pa bet, — Lege the 
yoming region, 19.23 per cent. from the region 
and 31°69 per cent. from the Schuylkill region. This coal 
is now carried to market by seven large transporting com- 





panies, as given in the following table, with the number of 
tons carried by each company: 
Interest. Tons, 1882. Tous, 1883, 
| Philadelphia & Reading Railroad..... 7,000,118 10,487,008 
Lehigh Valley Railroad.............. 5,933,740 6 271,778 
Central Railroad of New Jersey...... 4,211,052 *1,745,399 
Delaware, Lackawanna & Western 
ae mikes sated .. 4,688,717 5,079,128 
Delaware & Hudson Canal Com- 
SUEE ts a adek adel tes cok) ceces 8,208,168 8,512,971 
| Pennsylvania Railroad Company, ... 2,382,974 2,778,419 
Pennsylvania Coal Company ........ 1,469,821 1,541,145 
| New York, Lake Erie & Western 
i Pecenehubtedeincne ose -. 830,511 882,194 
Tks «sas ieiiiiey bad 29,120,096 381,798,027 


Of the total shipment from the region, 13,148,185 tons 
were sent to the Eastern competitive points at tide water, 
the remaining portion being sold to the line trade. This 
| large percentage (41) of the total shipment sent to the 

above poiuts makes it necessery for the coal transportation 
| companies to regulate tbe production of the region through 
| a board of control, in order to restrict the production witb- 
in the limits of the demand, and to make it possible to mine 
and transport coal without direct loss either to the miners or 
railroads. In the year 188% the pr_duction was restricted 
by the mining being stopped during 60 days, scattered 
through the year. 

The details of the distribution for 1882 are shown in the 
following table: 


To Pennsylvania, New York, and New Jersey,. 19,957,789 


To the New England States................ 5,064,775 
DP CCU INNING ss 5's op nacee pessusasvensse 2,213,107 
To the Southern States, including Delaware, 

Maryland, and the District of Columbia..... 1,168,730 
NE ccs, ccvbapa cvapeweews . 49, 
To the Dominion of Canada....... pcebeness ev6 616,875 
To Foreign Ports...... .. eenboreses cusasdneve 49,735 

Total, roes tOMS..cc.ccesce oe 29,120,076 


The largest mining company is the Philadelphia & Read- 
ing Coal and Iron Company, which is operated in conjune- 
tion with the Philadelphia & Reading Railroad Company. 
The production of this company during 1888 was 4,582,667 
tons, The collieries leased by the company during the same 
year produced 1,491,465 tons, making un aggregate of 6,074,- 
132 tons. The cost to this company per ton for mining in 
1888 was $1.495. 

The total shipment of coal from the anthracite region, re- 
_ by Mr. P. W. Sheafer up to 1868, and by Mr. John 

. Jones since then and up to the end of 1881, was 438,580,- 
894 tons. It is estimated that the total production at the 
mines during the same period was 478,052,629 tons. If to 

this be added the production of the mines, as reported by 
|the Mine Inspectors, for the years 1882 and 18838, the total 
production of the region from the commencement of mining 
up to 1884 would be 548,205,150 tons, : 
| Itis difficult to re this ionawec. Estimating that, on an 
| @vorage, a Lon OF con nds) in the bed contains 25 cu- 
| bie feet,this tonnage would forma solid wail 100 feet wide and 
100 feet bigh fora distance of 257 miles; or it would form a 
solid wall along the line of the P. & R.R. R. between Phila- 
delphia and New York 100 feet wide and over 286 feet high. 
If a similar estimate be made of tbe coal io broken sizes, as 
it is shipped to market, on a basis of 40 cubic feet to the ton, 
it would form a wall 100 feet wide and 100 high for 411 
miles, or along the railroad between the two cities above re- 
ferred to, 100 feet wide and over 458 feet high. 

During the year the estimated value at the mines of a ton 
of authracite was $2.10; so that the aggregate spot value of 
the anthracite coal produced during that year in Pennsyl- 
vania would be $71,307,245. The spot value of the bitumin- 
ous Coals, at all the mines in the United States during the 
| same year, on the basis of $1.20 per ton, would be $76,800,- 
|000, while, according to Mr. Albert Williams, in charge of 
| the mining statistics of the United States Geological Survey, 

the total value of the gold and silver mined during the same 
year in the United States was A een pt 
As tothe exhaustion of special parts of the coa! fields or of 
| the entire region, nothing can be added to my reference to 
|the subject in the First Report of Progress, Anthracite 
Region, as follows: 
| “The survey has at present no data upon which to base 
any conclusion which would be of practical value. I have 
| never made an estimate asto the duration of the Anthracite 
Coal Fields, because the Geological Survey has not advanced 
sufficiently to enable me to do so. In fact, the Panther 
Creek basin, which covers about one fortieth of the entire 
area of the field, is the only locality where any measure- 
ments have been completed by the survey as to tbe amount 
of coal taken out, or that which still remains to be mined. 
| ‘Mr. P. W. Sheafer, who has probably given the subject 
more careful consideration than apy one else, has named 
something less than two hundred years as the time when the 
| Anthracite Fields will be practically worked out. Mr. 
Sbeafer has made a general statement that the field origin- 
ally contained “about 35,000,000,000 tons of coal. Up toJan- 
uary 1, 1883, I have estimated that the total production 
amounted to 500,338,695 tons. It bas been generally thought 
tbat but one-third of the coal contained in the area which 
| has thus far been mined over in the entire region bas been 
| consumed as fuel,so thatupto last January an area has been ex- 
hausted which originally contained about 1,500,000,000 tons, 
23,500,000,000 tons remaining untouched. If this same pro- 
| portion of production to ovigioal contents be applied to that 
which still remains, about 8,000,000,000 tons would represent 
the ible future production. 
‘According to the Mine Inspectors’ report, there was pro- 
|duced last year (1882) 81,281,066 tons. If this production 
should remain constant for all future time, the tield would be 
exhausted in a little over two hundred years. 
‘Such a conclusion is quite untenable, for our yearly pro- 
|duction is rapidly increasing. In 1870 there was shipped 
| 








from the region 16,192,181 tons, avd in 1880, 23,437,242 tons. 
The abrupt exhaustion of the coal fields is a practical impos- 
sibility, nor is it reasonable to suppose that, if, on an average, 
for every ton of coal won there are two lost, this will be the 
| practice in future miniug.” 





| * Is for five months only; after Jane 1 the ton was figured in 
with that of the Philadelphia & Reading Ra:lroad as lessee. 


estimates of the Director of the Mint: Gold = $30,000,000 and 
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PHY LLOXERA. 


THE accompanying engraving. shows the method devised | three more mites were discovered. 


TREATMENT OF VINES INFESTED WITH THE / Sue, and placing it under the microscope, bere again dis. | 
Another portion was removed | 
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covered several living mites. 
from the lungs, not exceeding half a grain in weigbt, when | 
These last were so lively | 


by Messrs. Hembert & Mouillefert, of mechanically apply- | that it wasdifficult to keep them longin view without chang- 


ing an aqueous solution of sulphocarbonate of potassium to | ing the stage. 


grape vines in order to destroy the pbylloxera with which 
their roots are infested 


This mite closely resembles Cytoleichus  sarcoptoides 
(Megnin). Although this species has not hitherto been found 


The pressure required in order to treat an entire vineyard |in America, it is known in Europe, and has been found in 
at once being unusual in the industries, it became necessary | such habitats as above described; and Megnin states that it 


to get up a special kind of piping, which could be quickly | causes the death of wild and domestic fowls. 


He says that | 


coupled, and which should be very strong and yet be as light | they are found in the air passages of the lungs, in tbe bron- | 


as possible. 


riveted and tested to a minimum pressure of from 30 or 31 | sacs communicate, and in other cavities. 


These tubes are about 5 meters in length and 
very rigid. They are so arranged tbat they can be coupled 
together very quickly. In fact, a workman can lay from 
8,000 to 4,000 meters of them per day. This pipe line starts 
from a water course, pond, or well, where the engine is sta- 
tioned, and radiates through branches in all directions to the 
vines that are to be treated. 

The engine is supplied by a bigh pressure boiler of very 


atmospheres, 


This piping consists of stee] plate tubes doubly | chial tubes and their divisions, in the bones with which the air | 


They are also found 
in the bronchi of birds, and, when they are extremely nu- 
merous, cause titillations of the bronchial mucous mem- | 
brane, indicated by a slight cough, in some cases causing 


| symptoms of asphyxia and of congestion, to which the birds 
| may succumb, 


He instances an example in the case of a 


| pheasant which died of an unknown disease, and in which, | 
| when dissected, this obstruction of the bronchi was well 
manifested. 


tough steel, and is so constructed as to furnish the most ef- | 


fective power with as little weight as possible. ‘The iron or 
steel frame carries the boiler and the entire mechanical sys- 
tem necessary for forcing the liquid. The action is direct, 
or is transmitted in such a way as tc give the apparatus great 
flexibility and cxuse the volumes of liquid to vary in as great 
meusure as possible, according to the distances and altitudes, 
Upon the frame that carries the pumps there is ao air cham- 
ber to which is affixed, by means of couplings, the extremity 
of the main pipe line. 

The engraving represents a plant in full operation, and 
shows the method cf reaching points located at the greatest 
distances and highest altitudes. 

The pumps operate continuously, and always at the same 
rate of speed. If the liquid did not find an outlet, accidents to 
the engine would occur, and sometimes the pipes might burst, 
In order to prevent such accidents, the inventors place com- 
pressed air accumulators at certain points, here and there 


A FRENCH PLANT FOR DESTROYING THE PHYLLOXERA. 


These consist of cylinders with a dome-shaped top, that carries 
two valves which operate in opposite directions. When the 
liquid does not find a sufficient outlet, during the partial 
stoppage for filling the reservoirs, it becomes stored up in 
the accumulators, and the air contained in the dome is com- 
pressed until an equilibrium is established in the pressure of 
the main pipe. 

The sulphocarbonate of potassium applied mechanically 
by means of water as a vehicle acts, first, through contact, 
and second, through the vapors that it emits The liquid 
solution acts mechanically by coming into contact with all 
the subterranean parts, which it divides and_ prepares for 
the passage of the vapors, The diffusion is effected by thé 
liquid penetrating under all the roots, and the disengaged 
gas afterward passing where the liquid could not penetrate. 
Under such circumstances, the phylloxera-infested soil is 
saturated molecule by molecule, and all the roots of the 
vine are brought into contact with the toxic, either in a 
liquid or a gaseous state.—Science et Nature. 


INTERNAL PARASITES IN DOMESTIC FOWLS. 
By Tuomas TayLor, M.D. 


Dvurine the past yearl examined several sick domestic 
fowls to ascertain the cause of their ailment. The first ex- 
amined wasin a moribund condition when received, and 
died within an hour after it was brought to my notice. Its 
comb was of a deep red color—abnormally so, the tips being 
somewhat black, On dissection, its general viscera present- 
ed nothing peculiar, but on removing those of the thorax 
and abdomen, the lungs excepted, I observed on the inter- 
costal muscles bordering on the ribs what resembled a 
superficial reddish pigment, in streaks, while small specks of 
various form covered the lining of the abdominal cavity 
These varied in size from the point of a pin to thatof a small 
pinbead. On removing a small portion of this colored mat- 
ter and viewing it under a suitable power of the microseope, 
I found it to consist of living mites (Acari) in various stages 
of growth. I pext removed a small portion of the lung tis- 


I think it probable that these mites, after they have effected 
a lodgment in the lungs, bore through the pleura and invade 
the thoracic and abdominal cavities, where they breed in| 


| large numbers, producing great irritation, and ultimately the | 





death of the fowl 

About two months after the dissection of the first fowl! in 
which I found the mites already described, a second fow! in 
a moribund condition was brought to me for examination by 
the same gentleman who brought the first. The comb of 
this fowl was also highly engorged with blood, and the tips 
black. Its crop was greatly distended. It was yuwabie to 
stand up, breathed with difficulty, yet exhibited consider- 
able strength when about to be killed. It bad }een sickly 
during the previous four weeks. I took the pzecaution in 
this case to remove the skin so that I could examine the ceilu- 
lar tissue, when I observed great numbers of small, white, 
opaque specks, of various dimensions, varyirg in size from 
the one-hundredth of an inch to the one-twel.th of an inch in | 
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| able work-for the time being. 
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I would suggest that carbolic acid, or other disinfectants, 
sprinkled in and about nests and on the floors of benne 
might prove useful as an antidote to parasites of the classes 
described,as well as to those which infest the exterior of the 
bodies of fowls. —Report Depart. Agriculture. 


EASY METHOD OF OBTAINING BACTERIA. 
By J. M, Apams. 


Dr1sso.vE aniline violet, blue, or brown in glycerine, with 
or without alcohol or carbolic acid. Prepare thin covers by 
dropping with pipette a drop of thin bacterial fluid on each, 
and allowing it to dry thorougbly. Cover the dried bac- 
terial film with a drop of the staining, and let it remain an 
bour, or long enough to stain deeply, Put a drop of water 
on center of slide and invert the cover on it ready for 
mounting, letting it sway slightly to and froto wash away 
a part of the surplus staining and glycerine, but not to re- 
meve the film. Pree dowe the cover with a blotter, which 
will absorb the surplus, andring quickly. The glycerine 
being washed away in part does not materially dim the 
bacteria or affect the aniline, and it is surprising how dis- 
tinctly visible all kinds of bacilli spirille, and some of the 
bacteria and micrococci appear by this process. 

One pleasant advantage is the freedom from seGiment,as is 
apt to occur with otber metbods of staining, and the ease with 
which the depth of coloring may be regulated, as well as reli- 
A povice need not dread or pass 
over bacteria as difficult objects to obtain or prepare, especially 
when so easily and beautifully stained, and with the help 
of asmall and inexpensive English work just out, *‘ Groves’s 
Synopsis of Bacteria,” wel! illustrated, he can distinguish 
aud name nearly all the species quite correctly, provided he 
has somewhat high powers to work with.—Zhe Microscope. 

A CATALOGUE containing brief notices of many important 
scientitic papers heretofore published in the SUPPLEMENT, 
may be had gratis at this office. 
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diameter. When viewed under the microscope, the tissue 
showed within its folds and cell structure numerous mites, 
which proved on examination to be Laminosioptes gallinorum 
(Megnin). Further investigation showed tbat the opaque 
markings above alluded to contained, in many instances, the | 
remains of one or more of these mites. The substance of | 
the opaque specks was calcareous. The habitat of these 

mites seemed to be confined to the cellular tissue wholly. | 
I examined the viscera and cavities of this fowl, but found 

neither living mites nor their remains, or calcareous specks. | 

Megniy states that in Europe this acarus has been found ; 
in all turkey hens, and especially in foreign turkeys of the | 
family Phasania. He says that thie acari gather in millions. 
in the cellular tissue, and destroy the fibers, but without | 
causing any other change than the production of the calcare- | 
ous concretions spoken of. Hefurther says: ‘‘They have | 
been noticed in such numbers in old birds as to leave no 
coubt as to their being the cause of death,” The existence | 
of either of the mites above described, in American fowls, | 
has not hitherto been known | 

In this same fowl] I found thousands of encysted nematoids, 
resembling, when viewed under alow power of the micro- 
scope, irichina spiralis; but when removed from their watery 
cysts and viewed under a power of about < 500 diameters, | 
they seemed to be of an undescribed species. The male worm | 
bas on its posterior terminal point a bulbous body furnished | 
with spines which distinguish it from any other nematoid | 
with which I am acquainted, These encysted worms are 
wholly confined to the muscular coating of the stomach and | 
intestines, | 

On examining a third fowl, which was dead when brought | 
to me, I found in its cellular tissue numerous mites of the 
species gallinorum, above described. 

From the results of these examinations, it seems probable 
that a considerable amount of disease prevailing among | 
American domestic fowls, and not referable to apy known | 
type, may be due tothe presence of such parasites as 1 found 
in the cases above mentioned. Investigations in this direc- 
tion may therefore bave an important bearing on the health- 
ful raising of domestic fowls. 
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With two figures and numerous tables 

Vl. NATURAL HISTORY, ETC.—Treatment, of Vines Infested with 
the Phylioxera.—With engraving. 


VI. MISCELLANEOUS—The Quadrille of Dominos.—1 figure........ 
PATENTS. 

In connection with the Selentifie American, Messrs Munn & Co. 
are Solicitors of American and Foreign Patents, have had 39 years’ experi 
ence, and now have the largest establishment in the world. Patents are 
obtained on the best terms. 

A special notice is made in the Seiemtific American of a) Inven- 
tions patented through this Agency, with the name and residence of the 
Pa By the i circulation thus given, public attention is di- 
rected to the merits of the new patent, and sales or introduction often 
easily effected. 

Any person who has made a new discovery or mvention can ascertain, 
free of charge, whether a patent can probabiy be obtained, by writing to 
Mown & Co. 

We also send free our Hand Book about the Patent Laws, Patenis, 
Caveats, Trade Marks, their costs. an‘ how procured. Address 


MUNN & CO,, 361 Broadway, New York. 
Branch Office. cor. F and 7th Sts., Washington, D. C. 
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